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Mineral Physics 
Machines 

The field of mineral physics will benefit 
from an era of big physics machines that. will 
produce intense beams of X rays, neutrons, 
and high-energy panicles. The new super ac- 
celerators are being built as tools for high-en- 
ergy physics experiments and for materials 
science research. 

Mineral physics studies are among the most 
sophisticated to be conducted. High-intensity 
X rays will be used to solve complex crystal 
structures, to detail the steps of fast mineral 
phase changes, and to penetrate to the sani- 

E le chambers of high-pressure cells. Neutron 
earns powerful enough to penetrate surface 
layers of die earth’s crust will be used to 
probe for mineral deposits. 

Notable among the machines of this forth- 
coming era are the new synchrotrons and the 
"Desertron." a device so large it requires 
large, wide-open spaces. The new machines 
have recently received strong votes of sup- 
port by the Department of Energy panels and 
by Congressional Com in it Lees, but only after 
stirring considerable controversy |sce Eos, 
January 3, 1984, p. 1. for a report on the 
controversy surrounding academic science 
lobbying). 

Evidently a lot is at stake for the United 
Slates in the world of high-energy pat title 
studies. The superconducting Super Collider 
(SSC), or Desertron, has evolved at the ex- 
pense of the Isabelle superconducting pro- 
ton-proton collider (nfliciully. Colliding Beam 
Accelerator), which lias been- under construc- 
tion at the Bronkhavcn National Libontion 
since 1978 at a cost of over $20ll million Isa- 
belle, which had been plagued with design 
problems, is now considered obsolete even 
though it has inn been completed. I sal idle 
would have had a ring diameter of 3d km 
{aitunlly already constructed). I lie SSC m.iv 
have a ring diameter on the ordei .if UK) km. 

Aii example ul a ncwlv proposed ami polit- 
ically controversial aiccleraior dial will have 
mineral physics applications is die new svn- 
chrotron light source ai the Naimnal Center 
for Advanced Materials (NCAM) at the Law- 
rence Berkelelv Laboratory in Gnlilnrnui. 

The synchrotron as originallv planned was to 
be built as a ccntial part ui a lingo, materials 
science research and development laboratory. 
Controversy has resulted from the sudden- 
ness with ninth the project and its funding 
were announced in early 1983. The entire 
cost was announced as $84 million, to be 
spread over . r > years. No peer leview or com- 
petiiivc structure was employed by the Office 
of Management and Budget, and broad criti- 
cism has been voiced. The result has been 
that the synchrotron has been detailed for 
separate consideration and review by a special 
panel put together by the Department of En- 
ergy from which the funds arc to be derived. 

The concept «if having research labora- 
tories located next to (actually attached to) a 
synchrotron light source lias a lot to be said 
for it. The synchrotron X ray beams in such 
demand for diffraction, Huorcsccnce, line 
fine structure, and other physical measure- 
ments of minerals and inner materials arc 
only available to an investigator for short pe- 
riods requiring advance notice. One to three 
days of beam-lime per year is about the maxi- 
mum currently available. For protection from 
ihe intense radiation, all experiments and 
measurements must be done by remote con- 
lr °l> and thus an investigator must be pre- 
pared to spend time simply setting up for 
fdignment and other prcmeasurcmenis. Loca- 
Jton of materials laboratories in close proxim- 
Hy to a synchrotron is unusually advanta- 
geous— PAffl 


CO2 Pulses 

Studies of the sources and the increases of 
carbon dioxide in the atmosphere have been 
both frustrating and alarming; frustrating be- 
cause so little is known and alarming because 
ihe potential consequences could be so grave 
lew, November 15, 1983, p. 929). The nature 
°f the complexities have recently been fo- 
cused upon by studies of the carbon cycle at 
ihe earth’s surface and its influence on the at- 
mosphere. It turns out that most of the in- 
creases of atmospheric carbon dioxide are 
from two sources: 1 1) petroleum and coal use 
a nd (2) the clearing of major forested lands. 

U is generally acknowledged that fossil fuel 
use has declined sharply during the past sev- 
eral years and that, the deforestation of large. 
a reas under development will end: A recent 
review of current thinking on the effects qf 
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global deforestation by G. M. Wood well and 
others stated that, "appropriate action taken 
now might reduce or eliminate the problem. 
Stabilization of the rate of combustion of fos- 
sil fuels combined with a program of reiurei- 
laiiun would contribute toward stabilizing the 
COa content of die atmosphere . . . we need 
not accept as inexorable a global warming 
due to the accumulation of CO* in the auno- 
spltere" (Science, 222, KWMOHtj, 1983). 

The conclusions may he correct, but the 
factors allecting the release of carbon dioxide 
into the atmosphere are complex. The levels 
of carbon dioxide in the atmosphere vary, 
following major seasonal pulses. In the north- 
ern hemisphere, spring and summer levels 
are lower than the average due to the uptake 
of plants in their growing cycle. The fall and 
winter seasons experience a major pulse ol 
carbon dioxide from decaying leaves and 
plants. Superimposed on these pulses arc 
changes such as those related to the rates of 
fossil fuel combustion and 10 a long list of 
natural seasonal phenomena. 

To solve the problems of analyzing carbon 
dioxide effects, the natural CO* levels and 
trends in changes of those levels must first lie 
established. It is necessary in obtain estimates 
of historic levels of carlxm dioxide in the at- 
mosphere, and to dciciminc inn cases rela- 
tive in some base. According to the repot l by 
Wood well et al., "The ilicl ease in the CO* 
content of the atmosphere over the 12(1 seats 
since |8li(l exceeds 15 percent ; it nuiv he .is 
much as 3D percent." And a rc|xirt about die 
carbon title by K. A. Kerr, concluded lliat. 
"The ultimate aim ol'cniboii ink rescan.li is 
to predict how the concentration of carbon 
dioxide in the aimospheic will vary .is hu- 
mankind pumps unite and more of it into the 
atmosphere . . . None ol these models yet du- 
plicates the present well enough to attempt 
predicting the lut me" ISnruft, 222, 1 1 117— 
1108. 1983). 

Among the main last mis being tumidcml 
in carbon dioxide/atiioispherk studies, scu-ral 
points aie imled. One is dial deloiesl.il i * >11 
will not he .1 problem il ii> rale continues. 
Forms will have dis.ippe.ned bv the lust lull 
of the ‘.'1st tciuurv. This miglii be tunsklercd 
an example nf .1 change ol critical (actor, as 
would the start o| rc-hn cM.iiiou. Other exam- 
ples include s,n iiiaiimi ol carbon dioxide m 
the oceans and release ul catbou dioxide 
from the e.u ill’s surface due m global warm- 
ing. In each case, a contributing factor would 
suddenly cease 10 exist. 

The ime 1 actions of the innnv factors all cit- 
ing carbon dioxide levels are lurd to deci- 
pher. but the reasons for .ninnptiiig it arc- 
clear. Wood well ct al. slate: “Recent 1 Jtcs of 
accumulation ol CO* have been high enough 
to produce, if continued . . . approximately 
twice the amount thought to have been pre- 
sent in 1900.’’ Very soon, therefore, global 
warning trends that could cause the shift of 
climatic zones, the displacement of agricul- 
ture, the disruption of major vegetation 
zones, and the rise of sea level by 5 m could 
occur. — ■PAtB 

OTA Congressional 
Fellowship 

The Office of Technology Assessment 
(OTA) is seeking qualified candidates from 
academia, industry, and government Tor its 
Congresional Fellowship Program for 1984- 
1 985. The program, similar to AGU’s Con- 
gressional Fellowship Program, provides an 
opportunity Tor individuals who have demon- 
strated outstanding ability to gain a belter un- 
derstanding of science and technology issues 
racing Congress and the ways in which Con- 
gress establishes national policy related to 

these issues. . . 

OTA will select up to six fellows for a I- 
year program, to begin September 1984 on 
Capitol Hill. The fellowship is open to men 
and women of all disciplines who have dem- 
onstrated exceptional competency in the 
physical or biological sciences engineering, 
law, economics, environment and wcfal *t- 
en ces, or public policy. Candidates must have 
completed- research and training at the doc- 
toral level or have equivalent expenence as 
judged bV the OTA selection commit tce. ^b- 
J ries 8 fo r successful candidates will range From 
$25,000 10 $4 1,000 per year, based on the 
fellow’s current salary and/or training am \ , 

e *FeSoSip applicant* are required u» uib- 
J f nSe (Sp »o two pages, that b.s cdu- 
ration, experience, areal*) of special interest. 

one-rage list qf published works; three lei- 
“ of rtErer’ice; and a statement of roupl.ly 
1000 words addressing the applicant 1 ^princi- 
, expectations or the fellowship program. 
S^SSS contributions' to OtA during . 
itw nrocrraih. For additional iiiforrtiUMon. 

mSgresskmal Fellowships. Personnel 


In Congress 

IJSGS Budget Set 

In fiscal 1984, the U.S. C icoltigir.il Survey 
(US(iS) is budgeted for a 2.3'.f increase in 
fmiding over liscal 1983. Although ihe fiscal 
year began on October I, the Department of 
Interim appropriations bill, which includes 
the USGS budget, wax 110 L signed into law 
until nearly a month later. Here is a summa- 
ry of the progtani-tcvcl funding for* the 
US(kS. The program level rcpicscnts the ac- 
tual money — including money from the fed- 
eral treasury, residual funds, transfers, etc.— 
available. 

Table 1 coni pares USGS funding fur I 1 sc. 1 l 
1983. the Reagan request lor fiscal 3984. and 
die final fiscal 198-1 program levels based on 
the conference completed on .September 29 
between the House and Scnaie appropria- 
tions cuinniiiiecs. The USGS is budgeted lor 


$405.9 million in fiscal 1084. ini hiding 524 
million in residual funds fur the National Pe- 
troleum Reserve in Alaska (N’PKA). 

Some differences lift ween 1983 and 1984 
funding for the activities and subnet iviiics re- 
flect changes in categorization of programs 
that accompanied recent budget streamlining. 
Nevertheless, the fiscal 1984 budget mirrors 
some imcTiiul refocusing nf priorities. Far ex- 
ample, there is an lift increase in fiscal 198-1 
for both the water resources investigations ac- 
tivity (with (he federal program of the nation- 
al water data system getting a 23*3 boost) and 
for the National Mapping Program. The off- 
shore geologic surveys suhactiviiy will receive 
a 20ft increase and the mineral resource sur- 
veys siiIkili icily has gotten better than a 9ft- 
boost. Designated for decreases arc the suliac- 
tivities for energy hydrology (down 21ft) and 
energy geologic surveys (down 12ft). 

The USGS budget is part of the Depart- 
ment of Interior appropriations hill (II.R. 
3383). which was signed into law liy President 
Kcagan mi November 4 . — HTH 


TABLE I.L'SGS Fiscal 198-1 Budget .Status, I’m gram 

Levels, in Mill inns 

of Dolbrs j 

Ailivitv 

l- V 39H3 

Reagan 
FV 1981 
Proposal 1 

Final | 

( a inference j 

FV 1981' { 

Geologic nod Mineral Resource Surveys 
Geological hazards 

r. 1 .tv 

-HI 7 

i 

51.4 

l .ttid tcsimnc siirvrvs 

l<Ui 

Hi. 7 

17.2 

Mi 11 e 1 . 1 l ic’vuiiree Mtiu-ys 

111 

r*.:» 

1 1.9 

Energy geologic- snivels 

31.2 

ri.fi 

3(1. 1 

(Jllvltore geologic sutvevs 

in.ii 

13.7 

IHI. 

Subtotal 

159.2 

141.9 

162.2 1 

Water Resources Investigations 

National wain d.n.i svsie-in: 

r »1.2 

.Vi.-I 

tifi.li 

fcdct.il pi-Mgr.iin 

National w. Herd. it; 1 svMein: 

1*».K 

■17 1 

19.1 

fcdcrid-si.iic* (iiiipci.tlivi- piogr.mi 

hurt gs ln«lii>li»g\ 


‘l.li 

II. '• 

Subtotal 

1L5.1 

112.1 

127.6 

National Mapping Program 

81.1 

77.9 

96.1 

Facilities 

9.0 

13.2 

16.4 

General Administration 

1-1.9 

14.2 

15.5 

Total. USGS 

396.9* 

31)5.5* 

IU5.9 4 


Sonne. USGS. Xiimhcis 111, tv not mi.il bet .him* ol rounding. 

'See Eh*, Kvlii nan 15. 1983, p. tin. 

*Signrd ini.. |;ivi (1* (IH-1 Pit mi Xnvunhi'i 1 ILned oil .1 < oiiti-rcn. r luiuplcic-l Scj.u-mli.-i 'J'l 

lieiweeiillie I lunse .mil Senate appropriations t t.iimiilUrv See H*n. Sept emhei I l. 19*1. p '■)*. 

’Includes Sil l uiillion lor e.mh w.ieiRc* applications. which wax .1 separate ante try in fiscal 
1983. It now lulls imn the siirvevs.md ii iv esiig.it ions activities I mat alsu inr hides Srt. 4 imllion tor 
the Barrow area gas program. 

'Dues nut include nmnes fur Nalioual Petroleum Kc serve in Alaska (NF’KA). Tnul also 
includes SC. million fur digital r.irtogiupliy. which had picviuiislv lieeu included with National 
Mapping Program. 

'Includes 524 million from residual hinds lor NPKA. 
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A'nn of the holratvg 1 wlhiH. 

Editor! Man P. Anderson. Depinniem of 
Geology and Geophysics. University of 
H'isconsin-Madison. Mad Lsun. \Vl 
(808-262-23116). 


Welcome to 
WaterWatch 

The President's Views on 
Accreditation of Hydrologists 

Willi this issue wc inaugurate Water Watch, 
which is intended to bring news of water and 
of AGU’s Hydrology Section to all readers of* 
Komi least every 3 months. One im-mliet nf 
cad) of the Hydrology Set lion's technii .il 
commit ices is wiving usu lupkal rejHuter, 
feeding in fun nation to Mitiy Aiirb'ixun, edi- 
tor or lips lor hydrology, Mil that is nut 
enough. Quarterly publication ul a viihiinit- 
ij;il feature will require the active panic ipa- 
linn uf many more. I up|XMl to all ineinhcrx 
of the Hydrology Sect bin 10 provide Mary 
Anderson whit newsworthy items. 

As Section President 1 plan let use Water- 
Watch u« my primary means «l mniniiiniui- 
ing with the nieiubeialiip. U-l me Iwgiu now 
with :i brief Maieineiil ihi an issue ol 1 unutt- 
erable interest lu many nf iw. tlie nuredita- 
tiun uf professional hydrologists mid profes- 
sional hyilmgcnlogisls. 

Ai must Ilf villi know there is an active 
movement to create a met bit 11 ism fur actrcdi- 
laticni of hydrogen logic I v Hie mutivaliini lot 
this movement appears to he twofold: (1) . 
protection uf the publii from unqualified 
prRLlitioneis. and (2) certification of ||ie qual- 
ificalkuis to piartice uf ihusc whose hydrolog- 
ic training dues not match the requirements 
for registration as a Professional Engineer nr 
ux :t Profession:!! Geologist. Both 1111 nival inns 
arc laudable, but Inn It stem from the needs 


of professional practice while die American 
Geophysical Union is a research organization. 
For this reason the .Section Executive Com- 
mittee decided (Eo>, Scptemljer 13, 1983, p. 
554; December 27. 1983. p. 1005) not to in- 
volve (lie AGU in this certification movement, 
feeling that this is more properly a rule fur 
an organization such as the American Society 
of Civil Engineers. At the same time we tuge 
each mcmlier to decide individually whether 
or nnt to participate. 

While inis decision may seem arbitrary to 
many, particularly to those members whose 
interests lie primarily in the application rath- 
er than the creation of hydrologic knowledge, 
it is consist cm with the ellorts ul the last sev- 
eral years «m the pail nf the AGU Hydrology 
Sec linn leadership to improve the image and 
status of hydrology among our colleagues 
iront tlie other sections of die Union. Many 
of the ini {nil turn geophysical problems of tu- 
mor row will it-<|iiirc ui live itHiper.tiioii uf 
eatili xi’ic 11 lists from many set twins ol AGU (I 
think immediately ul the i pic Mum ol climate 1 
variability) and to handle 1 these problems in-., 
gel her will require a linn bisix of mutual sc i- 
entific lesiKci. Building this tespeit fur hy- . 
(irolngy. tlirough the AGU juuitial Writer Hr- 
vriincei lir^rmth, through liter nature and 
ipiality of our teiluiicul sessions, and through 
gaining Union jevi ignition Tut uur most die- 
intgiiiscd incmtiers. eoiiiituiev up Ik* my pri- 
mary goal,ay your President. 

While thi-x (Icelsiuit mav win aihilrary tu 
many. parHcnlarly to dime members whose . - 
interests lie ]iritu.uity ill (be application rath- 
er than the creation nf by dm logic kitcm ledge, 
ii is consisictit with (be c-Unrts nf the List sev- 
eral yea is on the pari ol (he AGl' Hvdrology 
Srrt ion leadership lu improve llic image and 
status of hydrology .inning our rnllcjgucx 
fruin the other s« lions uf the Union. Many 
uf the important geopliyxic.il problems of lo- 
niurinw will require .utivc cooperation of 

(coni. i>h fi. /W, 
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International As social ion of Hydrological Sciences Officers for 1983-1987 The i'nl- 
johirii- (dliM'ii ■>! I Alls jk xlimvii vhnrllv iil'liT ilidr crliniuii ji I Imnljiirg. Federal KciHib- 
It' «.r !.c mi. uu, mi Ah«iim ‘Jii. IHN4 From row, leH to right: A. Ivan Jnhtisoti. Prrstdenl. In- 
t .nmvaitr? mi ft-Mf.fi> arming mid Diita Tmmuuum ff 'All; G.Malilicss. Piesiilmt 
InlMUuf mil vn lJ’flfz. {Htfii; Mark K. Meier. Immediate Past President. 

'■y /S 11 Ihtnl Vice President, /.I//.V (GArimiJ,- (i. Kuvars. President. IMIS 

iftnugaiM, 1 . I III in. Puddent, failt’i Hiitiiittul CmiminiiiH «» .Swim- >im/ /,«■ (FiNmn. Back 

JW* ! ,,J ' M//.N (f’A'l; I. Kndrigiief-IiuilK-. /-ml 1’irr* /*»» 

»fA£ l# « 1 ll : J I V- M. Ki.lli.iknv, AVrnfif/ TiVr ftrtiifrw. M//.V 

u- * . ' *• H’ii/,' 1 ft-vmirr .Vy,fi mi fl'A‘1; II. C. 

Kik«i. / 1 » m, I, . . M US 1 1 '.V.ll; II. |. C olrnlii ant In, /'.# mftrf. Int.-niuti.nial f:,>mmL\i,in ,»« 

MHs tl' : Ki N,,t l,,r l»l*»»« I t:. UihIiIii, Jin-iiuiv Gi-ncral. 


(»i«jf. /hlVI Jl Wf 

‘■•ini' 'rieiiH-*is Ituiii in.im u-i ii} At,l T it 
think iiuriii ili.iielv nl the ipn-ciinii ■ >t c I iiii.iIl- 
v.ui.iIiiIiuj .mil III li.nnlle rliese |ni>|ifi-ni' (•■- 
K< dn-i mil 111411111 - a In 111 li.idt i»l iiiurir.il ni- 
•’mill* it-i|n«i ElmMiug tin, ii-spi-it hn iiy- 
‘l" , ltsv. llm 'Ill'll Hn- A«;r liiiirii.il Wain ft- 
>"i»i.». ft-f-iz. h. ilncnii'li |hi- ii.itiiir .nnJ 
t|> i.ilir v 1 -nr reilinii.il mvm-niv. .iihI ilimiirfi 

i m* 'ii iri'iiiiiili'iii hn mu mmi clis- 

• 1,1 H 1 1"" 'I ii"-iii1h'i« i iiiniiinit s in Iw mi pii- 

111-111 u*ul v.iiir ht-siik-itl. [ weliniiH 1 mm 
1 • > 1111111-11 1 1 on ilm |i«iiiii> in 

Pi l»-r S. Fl.n>!i-s'in 
/'iiiiflmi 
AGU SntJiiit 

Reporters For Wnler Watch 

EciKion and Sedimentation: Kuril |'ir%le- 

«ni'l. Fi. nit lin jti'l M.udiall ( ntk-^ c . 

Ih |rt nt (iLol'iiti, Bov IINi. 4 . I.jiicisu-r. |*-\ 

fT|T.-*4l. ||:4 1 , 

Remote Serving: I limn., 1 | |,«kv»n. l\S|>\ 
llrlinillc Ay rnnli in., | Kcej nil ( enter 
llelKiiille. Mil -Jilitr. liim- lll - ITM|» 

Water Quality: t h.nlt-. !-. Ui.iiiilwrlin, Uu-in. 
•it (>i«i^r.i|i|ii .uni F ih ir 111)1111-111.1] Liigi- 
riL'enii;. lotim H'.jikins L'niieniti. B.ilti- 
tti'Ti. Mil if I 

Groundwater: J.,ck ltJn.riM.ji. LAGS. KGS 
MmlSrnji HU. Keiinn. VA 22092 (7n 
WjM 

Imctruii.iru 1 Reporter; ,\ Ii iln Johns, in. 

« -»<-* Ifinarn C ■ inn, Anud.,. CO jtfjllij^ 

iwhiij-wim 

Precipitation: Vijji K. Ciup,.,. [j e pi.„i (:i vi | 

Surface Runoff: Ki-nl, H, pe I. [i L .,n. „t Svs- 
ri*im|»i-,ign Fiiguneriiiir. fnii. ,rf Watcr- 
. "-itiiwwi. Onr.irin. ( . in. Lila VJI. «;i 
til!* 'toVl'JH. cxr. 

\Z M .11 dull Jem lings, 

I M-S. t.iilt ( .< '.nl Hwlr.iiiliis Lib. NS 11. 

>uu,, « MS 3si vmi trioi.iis.s-l 5 ii.-i) 

S ’ 1 1 1 , n,tr * C "hrtad.1 St, in- I'liis.. 

t‘111 < .. I! ms. ( i > 1 3113. |'l]-s'r Ul) 

Snow «„d Ice; f,-,| lWier. n| t;„.ur,|. 

}* , ; " l * •dih'niM. V 1111.1 Bari mi.., 

c V "into <snvn,1.-il„.| Ml 

IliilorMnd llcriugei hlu.ml R [ 

1,1 S,,t l' 11 s - Ki I(«m. V.V 
-yi.ij (illt nr, n i|n^i t 


•ill iik-iiiIh-is of ACiU with inieiests in this 
area are invited in jur tki|Mtc in the shaping 
nl its philmiiphy .mil activities. Possible com* 
rnitlci.* activities alre.itly ideiuilied itiiliiile: 

• mmiMiiiiig symposia anil publications (a 
li.ill-il.il symposium nil the history of hvilrul- 
"By is ti-ntativelv st-liciliiled fur tin- I'tK-t 
AGU Fall Mt-i.-ting) 

• cik mu aging the Miller linn nl cniitenipii- 

hi' oil ni.ileiiah (iiiL-lurling oral his- 

tories) .,ml die pu-smatinn nl old data anil 

iiiiirinnciiis 

■ r.iulit.ning cnniails between livdi-ulngists 
a 1 i>l liistoiians^arcliivisis m priiiinue interest 
■uul au.iieiiess of the discipline annmu such 
[K-rsnni. 

t-lose ties ivitli the Geiilogkdl Snciciv ol 
A iin-rii.,1 s llisiori nl (ieologv Diiision and 
the newly fnrnicd Histnry of Lirtli Sciences 
Sntieiy are antic ipaicd. Indiv idu.ds inieresicd 
i l'.iiii(i|Kiling in ilieiniiiiuiitcv's activities are 
encouraged in contact the cliairpei son: Wil- 
lijin Haik. U.S. Gculngical Sinvey, WRD. 
Mail Stop -1.11, National Center, Reston, VA 
221192 (id.: 7ni-toiti-r,9"»l). 

Urban Hydrology 
and Surface Runoff 

The I'rlian Hydrology Committee was re- 
cently amalgamated with the Surface Runoff 
Ciinimiltce (£<n, September 13. I9R3, 11. 55^i 
The chairman of the Surface Runoff Com- 
ininc-e is Keith Hipcl, Dcpanniem of Systems 
Design Engineering. L’niversity of Waierlno, 
i\ aierlou. Oniariu. Canada N2L3G1 519- 
8H3-I2U . ext. 3113. The members of the 
Surface Runoff Committee warmly welcome 
their new colleagues from Trban Hydrolngy 

1 hrec- special sessions are being planned 
for the 1 JM4 AGL' mccliiigs. Peter Germann 
is orgam/ing a sess,,.,, -||ahlm* Hvdrnlo- 
Tor the Spring Meeting, and |„ r the Fall 
Njeeiing. Have Fnrehcli and IWinu Lull are 
pl.itinmgscssiniis on -Paleohitlrnlogy- ani | 
t .mi Safety. res|wctiiely. The Surface Ruu- 
nll Km 11 n 1 litre- would greatly appreciate any 

1 1 Itiue ac iSv iii 1 ** 1 , ’ llk ‘ r | ,Jt ' 0l,,C ,,1;, V h ' lvc about 
S ' - 11 jurhice ntnlf and urban 
hydrolng Kindly f CL .| | rw |liret|tv C| 

•inv ineiiilie of the- inn unit ice. 


The principal investigators are now in the 
process of constructing the well field inndili- 
cations ret] iiireri 10 initiate actual Reid stud- 
ies. Theoretical work performed dining the 
past 9 months will form the basis fen design- 
ing a scries of tracer tests which will be initi- 
aled in late 1983 or early 1984. Manuscripts 
describing the llieoreticiil background for (lie 
project have been submitted to ll7r/« ft-- 
sonrm Research and to Ground Water. In addi- 
tion to principal investigators Fred J. Mol/, 
Oktay Gilven, and Joel G. Melville of Au- 
burn's Civil Engineering Department and 
supporting staff, the project w-ill employ a ci>- 
principnl investigator, two field engineers, 
and three graduate students. 

This news item contributed by Fred L. Molz, 
Engineering Experiment Station, Auburn Univer- 
sity. AL 36S-19. 

Kisiel Lectures 

The Department of Hydrology and Wmer 
Resources at the University uf Arizona lias in- 
stituted a series of lectures to perpetuate the 
memory of Chester C. Kisiel. The first lec- 
ture, “Reflections cm Hydrology," was deliv- 
ered on March 2, 1982, by Nicholas C. Mala- 
las or the U.S. Geological Survey. The text of 
the lecture has been published as a 16-page 
booklet and is available at S3 per copy from 
the De|tai-imeiit of Hydrology and Water Re- 
sources, University of Arizona, Tucson, AZ 
86521. The second lecture in the series was 
delivered in Maich 1983 by Myron B Fiering 
of Harvard University and its text is now bc- 
ing prepared lor publication. The third lec- 
ture in the scries, by John Brcdehoefl of the 
U.S. Geological Sutvey. Menlo Park, is sched- 
uled fin February 23. 1984. in Tucson. 

This new i item was contributed by Nathan 
B liras, Defmrtineut 0 / Hydrology and Walei Rt- 
souices. University of Arizona. Tucson, AZ 86521. 


Meetings 

Hydrology Days 

rite fi iiirtli annual AGU Front Range 
Branch Hydrology Days will he held April 
2-1 -2ti, 1984, at Colorado Suite University. 
Fun Gill ins. Special sessions are planned on 
“Hydrology of die Vailusc Zone" and “Sur- 
i.icc and Groundwater Models Suited for 
Management of Aipiifers and of Stream 
Aqiufcr Systems - ' (Eos. November 22. 1981, 

J 1 - Headline fin submission of abstracts 
is February 21, 1084. Contact H. J. Morel- 
Scytoiix. Depai lineni ol Civil Engi nee ring, 
Colorado State University. Fort Collins. CO 
H0a23 (tel.: 303-491-5448 or -85491. 

The third annual AGU Front Range 

.nmllJ ^' drolo »' ^ys took place April 19- 
1983. ft was attended by 101 sit, denis 
and 39 professionals; 12 students presented 
papers m the M.S. and Pli.D. categories. 
Awards were provided Tor the best student 
paper presentation in each category, and all 
students presenting papers received comnli- 
incmary books and complimentary studciil 
membership in AGU. There was no registra- 
tion fee for students. K 

R. AHan Freeze. President- Elect or AGU’s 
Hydrology beaion. delivered the keynote at l- 
dress, entuled “Rain fa 1 1- Runoff; Scientific En- 

?elsm, a qi r ,neeri,lB PraV ' a ™' " Jeris Dan- 
Engineer, presented the first Hv- 
tliology Days award for outstanding 
contributions to Hydrology to Professor 
Emeritus Robert E. Glover. 

N N j e \t b ,rli S f *!“ or 8® n « in 8 commiuce were 

. J. Mnrel-Seytoux, chairman; H. S. Boyne 

?. ( '- DKoiirscy. A. Klute, T. B. McKee F 
M- Smith, D. K. Sunada, and J. W. Warner 
everal private firms contributed to the costs 
or the conference: Ou Water Engineer of 
emer, Simons, Li and Associates of Fort 

I AM ERiCAN 

1 B 00 - 424-2488 I ^ 
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Groundwater 

Geochemistry 

A C’tiiiiuliaii-AiiH-rii.in ( iimlc-reuce un 
"Pmcticui Appliialinns <>| Gicnuithv.nerGm. 
clieiui.sti ■y," in Ik* held June 22-26, 1984 nfli 
be pre*entL-(l joimlv by ilu- Albeitn Reseanh 
Cmincil anil Thr Naiiunul Water Well Ajuw: 
ation at the Banll Springs 1 Intel. Speakers 
will iiichuU 1 j. Tnih. !>. I..ingmuir, Y. Kim. 
aka. N. Plnmiiier, P. l-i itu, If. 1 1 itc lion, £ 
Wal lick. M. Ti inieJI, ami U. Knapp. ( '.ontnb- 
tiled papers are invited. I’m mure infurma- 
lion ronuui: l-’.c I Wallii k, Allu-it.i Research 
Cmincil, 6lb I'lmir, I etrate Pla/a. 4445 Cal- 
gary Trail Sum It, Kdiiumtiui. Alberta. Ca M 
da TGI-I FiR7. 


1984 AGU Spring 

Meeting 

Sedimentation Committee 

A special session dm ''Sediment .Storage in 
Rivers and Ksluui ies” will l,e held m the AGl - 
Spring Meeting hi Cine iiuiati (Ew. Nuvemlicr 
22, UJH3, p. 9”»0». Koi iiifiinuaiioii, contaa 
Karen I’rcMeguurd. Hepai tniem ol Genlog,, 
Franklin and Marsball laillege. Box 3003. 
Lancaster, PA 17(914. 

Groundwater Committee 

The Ground walei ( j is sponsoring 

two symposia lor the Spring Meeting (fai, 
November 22, 1981, p. 9f.O). A ssinpnsiun 
on "Miscible and Imtuisi ilile 1 iailh]joit in 
Ground water" is lieing org.itii/ed by {amn 
W. Mercer, Gen Tr.ins. Inc-., p.u. Box 2550, 
Reston, V A 22n*H1 t7i13-l15-l4iiii) anil Leon- 
ard F. Kouikmv, U.S. Gt-cilngiuil Sin vcv, 431 
National tlciuer. Reston. VA 22M92 (7t'l3-86if 
6892). A relaterl NViiiposiiiin cm "Field Meth- 
ods lor Supporting Chemical I'ranspcin 
Models” is being ni gani/ed In- Frol J. Mdz. 
Civil Engineering Depariiueni. Auburn Uni- 
versity. AL 168-1(1 (2115-8215-1 126) anil Man 
P. A rule rsc jii. I )epin tnu-iii n| (ieiilngv ami 
Cenpltysii-s, Universiiy .if Wiscmsiii-Madi- 
sun. Mailisnn, VV'I 5171*6 (til 18-262-2396). Ah 
straits I nr cillici symposia sbnulcl be sent lo 
(be organizers bel.m- 1-eln mu v 6, I9K4. 

Surface Runoff Committee 

A special session on ”1 lillslope Hydnilug)' 
is planned for the Spring Meeting. More in- 
inniiaiioii can be cihiaiued (mm Peter (>cr- 
maii, Depart client of Knviroiiiiii-iital Scienus, 
Universiiy of Virginia. Cliartniiesville. VA 
22901 (8114-924-9558). 

Hazardous Waste 

flic- HOth Aiinivri-saiy Meeting of the A» 
■? lnt,| i< ""> ^'(‘ngnipliens (I7HI IGth 
Was| i'»Ki‘«n. ik: 200011, 202-234- 

14.10) will be held in Wjisliingicin. 1). C., 

i "'ill be a session on 
lt „ V filing lla/iiidoits Waste Fa- 
11 nies, whu li will iiuhnle papas im grmiitrf- 
"itter problems. 


Forest Uses 

lUI RO, the Iuici-tmiiniisil Lbtimi Forest 
escarcb OrgimizaLinn is spousciringn con- 
erence on the K fleets uf Forest Uses on Et 
stability, to be held May 7-1 
at tlie Envii-oiiinem and Policy Insti- 
tute, E-W Center, University of Hawraii. He 

Miruk o° l '"ftwnmiioii, contnct Rav Rice, 
tui'KO Syinposimn, Redwood Science InslJ 
lute, 1700 Uayvicw, Aix-iiin, CA 95521. 


News & 

Announcements 

History and Heritage 
Committee 

I be |VJ11 few VIMM have Men a |,n, %[ (l | a. 

jwmihv Wnhm ,| H . ||v,|, (1 ,„ a . 
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Hrnusjc- t.nmnniice. fluv will 

SSSSSs 

'-"".runt™ w vM niht cmbrvvuk ,uV. and 


Dispersion 
in Groundwater 

eie,'r.!| ,, | ' l ‘^‘'i K'miiKbviitvr 

) Kv '\ fund Research Lali- 

1 Ada ’ uki!,iHnna - A* A... 

L ,l,c tu,l,ract is *lurfni«erol 

"'tier Kcmurin Institute. 

■lliSSiw Cn, i l ! L : d "E*l»rilnc.. t ul anrl 
iton to s ' S l d,n " l E'iniaulinaiii DisiTer- 
wnEcr “M* »» the planned 
Urge U,e Pe^mance of a 

Mulii lc C FKld X ]^^| , ri] ilv ^'h N '' 1 V!. 1 1 * vc 1 v 's 

linn wells Th^Mohir' T ^ CC ^' 0^1, observa- 

^ £ lS “nfete 1 " T*- 



. “Mraullc, ( 1983 ), 

° I'.'C™,' 1 !! monograph 

Immediate interest t ° Problems (hat are of 
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examined are Aquifer Kuh ^ 6 l P rincipai su bJect areas 
O transport, and modeling. V lics ' heat and moisture 
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Erosion and Disasters 

An international symposium on erosion, 
debris, Hows, and disaster will be held Scn- 
tetuber 3-5. 1985, in Tsuknba, |a)an, ami is 
sponsored by the Erosimi Control Engincei- 
ing Society of Japan. Inform a lion ran be oh- 
lainetl rrom S.' Kobashi. Organizing Secre- 
tary, ISWDD 1985, Department of Forestry. 
Kyoto University. Kyoto 606. Ja|«n. Topics 
include: setliincm transport plienumena, soil 
erosion, debris Hows, landslides and other 
phenomena, and disasters and prevention 
measures. 


Sedimentation-Related 

Meetings 

The sedimematiun cuinmiLiec would like o 
provide information on sever, if meetings that 
Look place in October 1983. 

Geomorphoiogical Field Group 

The second annual meeting of the Ameri- 
can Geomorphoiogical Field Group was orga- 
nized by S. Wells and T. Gardner and held in 
Chaco Canyon, N. Hex., October 7-10. Field 
excursions included visits to instrumented 
watersheds in badland areas, examination of 


the Quaternary liisimy of Chaco Canyon, ami 
investigation of fluvial problems associated 
with uranium mine tailings disposal and coal 
reclamation. 

The AGFG is primarily an urgailizaiion 
that seeks in piiMimli- disrnssiun of field pro- 
jects. but it also holds one day nflcrliiiiral 
sessions. Papers in die tt-< link. 4 sessions cover 
a range nl topics mi hillslope and Iluvial pro- 
cesses. Tlmse interested in die AGFG and its 
Inline field excursions call gel on the mailing 
list hy contacting L. U. Leopold. AGFG. De- 
part men t of Geology and Geophysics, Uni- 
versity uf California. Berkeley, CIA 94720. 


River Meandering 

The American Society of Civil Engineers 
and the hiteriialinnal Association for Hy- 
draulic ic sea tell held it specialty tun Terence 
on river meandering in New Orleans, La., 
October 24-26, 1983. Papers were presented 
on the gcnntnrphnlngy of rivet meanders, en- 
gineering analysis, human impact on mi-iiti- 
dcriug rivers, and itiiithemsiiitiil and physical 
modeling of meandering. Additional inlnr- 
m at ion about the presentations can be ob- 
tained from ]. E. Glover, P.O. Box 631, 
Vicksburg, MS 39180. 
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Cover. A 750-m diameter circular mo- 
raine viewed from a helicopter flying over 
the Transanlarciic Range, Victoria Land, 
Antarctica (77°j4'S, I62°3'E). The mo- , 
mine encloses masses of ice and snow that 
have fallen from the tip of the Ringer 
Glacier, a retreating, hanging structure.; 
The moraine lies on the Miller Glacier, 
the surface of which is deeply scored by 
subparallel ablation troughs attributed to 
the action of windblown dust- The view is 
toward the southwestern wall of the valley 
that contains the Miller Glacier. (Photo 
made and contributed by Ursula B- Mar- 
vin, Center for Astrophysics, 60 Garden 
St., Cambridge, M A 02138.) 


POSITIONS AVAILABLE 

University of Arizoiut/Foildoctoral Research Posi- 
tion in Planetary Atmospheres. Applic.il ions are 
inviicd for positloacrnl rescan h positions m the 
Lunar and rianctiiiy Laboratory, University uf Ari- 
zona, in Tucson. Arizona. The two positions will in- 
volve research in planetary physics and analysis of 
UY data fnini the Voyager mission. Research op- 
portunities for these pnsiiions iiidiulc the hound 
and extended Himnspncm and iunmphcicsulThe 
giant planets mid i heir sjiellitcs. the to plasma to- 
ms. earth's nLunviplicrts. the im cruel hr iiiciliinii. 
and lire atnisuphcrc and ionus] ilitrc »f Venus. Ap- 
plicants sin uid have a strung Ixickgruiuul in ilnntv 
and data analysis. Physicists and asinmomeM arc 
encouraged to apply, laniiiuliiin Vit.tc, liibliugi.i- 
phy and thice letters uf reference should lie sem by 
March 1, I 'J8 I tulli. A. L. lliuadfuiii. I.imai anil 
Pbnciarv l-iburalory. Uni vers in uf Ari/inia. 3625 
E. Ajv Way, T iksuii. Atizi n i.i 8.*' 7 1 8 
The L'lincisilv of Arizona is an Equal t)|ip"N uni- 
ty F.iiipluyer. 

IgneousfMetamorphie Peirologist-Orcgon State 
University. This is ,t new f.iuilts puuiinn. IS- 
inunlh appHlumem, Itnurc-iiack. I andidate is e\- 
pccied to dev«4»p a strong rcscarth piugram. apply 
ing iheorciical. experimciual. aiul'ur latest analytical 
methods to peiiologiutl nrolilciut. pjrii«ilarl) ilu*w 
related to the origin and ev«i|nii"ii uf oieanii uusi. 


ivmwi >■» ■■■ -h— - -, ,1 

islands, aiid'iir vokaim arts. Rescjrth expert'- lui- ^ 

with i-ne of the liiUowing i-> ■icsir.tlde: NKF, XRI>. 
stable isotoiw-s (f». N. St. solid sounc mass qxu 
tiornetn tSr. Pl>. Ndt. Rank is Asdstant/Assurute 

I’rofrsvir. Salary is S27JHHI-S*i:UMI>. 

with experience. Scml icsuinc and names of tlirei- 
ri-iercnccs In 1 M-tr>h I'lX-J to- 

G. Ross Heath. Ik-an 
t adtege uf 0> ranugraplis 
Uii'g'Ui Male Univn sin 
OT'.illis. UR 971.11 

Oregon State liiiveisits. an Altirm-iiive Amuir 
Equal f>pjiuTiuiiiiy Einph'ser, complies w-nli sc-itt»n 
5U4 of the Rehabilitation Act or I9rf 

Faculty Position in Geology/Hunter College. 

New Yotk. N.Y Hunrei ("liege, t its l insei-H' 
of New York. Fall IWM. Rank and salat v open. Pt'si 
lions lor an advanced or starting scieiuisi to take an 
aggrcsi'e mle in an expanding rcscaicli program 
cinphasizinK geologic jpiilicaiiuns of rciin>ie sens- 
ing, niAilicmnLk.il in^Hlcfing, siaiisfical cl.iiu .in-ii\5is, 
and related qciantiialive areas. Re-sea re li emphasis in 
Bcuphysics or hvdroge-ilog' will he hclufiil. but nut 
essential. Proven exiraniuial funding uhiluy is re- 
quired for advanced level appointment. Experience 
with government, indtiitrv and foreign nations also 
hclplul. Ph.D. required at time of appoint in cm 
Send vitae, publications, names of at least three rel- 
erres to Dr. Alan H. Sirahlcr. Hunter C.ol ere. 

Dept, of Geology and Geography. U9a Park Avenue. 
New York. N.Y. 10021. Closing date March 1. 19M. 
Equal Opportunity Employer. 

Planetary Geologlsl/Brown University. Tenure 
track Assistant to Associate Professor position starl- 
ing fulv l. 1984. or as won as possible therealier to 
teach and conduct research in pkmetai-v geologic 
processes on Ennh and other planeis._ Rcscarcn 
should be on understanding the physical processes 
(for example, impact cratering, volcamsm. tecto- 
nism) responsible for the origin of planetary sur- 
faces. Applkanu rami have Ph.D. in planetology, 

fo^m^ 

man, Department of CeoloRtu 1 , Sctences, Brown 
University, Providence. Rl 02912. 

An eqtul opporiunity/nffinnauve action employ- 
er. 

University of ArkansufTenure-Track Position- 
Structural Geology. Applications are invited Tor a 

in structural gepiogy/tettontes, 

SutoTAtigUSl. 198-1. The Ph.tf is rcqu.red. 
Cratdldaics who will strengthen our an H c, P^T d ■ 

Ph.D. program wilh research interests m hefd-on- 

ented uudics of rock deformation, rock hhna 

nictamorphism). or the tcctoniu or acu '* 

whkh would complenietti growing P 1 ®*™"** ™,5' Q 

physics, sedimentation, and petrology- 

need to apply- The successful d,re ? ll 

graduate research and maintain thh pro^rn wilh 

outside funding as well as “S 

graduate courses in struciund gromgy antJieciontcs. 

^m^nd statement of teaching and research in- 

s toff s c - dT 

B*3^3^® MSrsSE ' 

firtnalive action employer. i 

.1,1 Vovaaer I and 2 spacecraft. Appli- 
expect Jd to have a doctoral degree and at 
St™ yraVexpcrieme in analyils of stellar daut. 

CanSid«« *houS submit a letter or application 

^Pb\i«ary ’Laboratory-. rtrona. 


Two Faculty Posillonx/Univcrsity or Illinois. 

The Department of Alinusplieik Sciences, Llni- 
vcrsityul Illinois at Urbanu-l.li,iiii|iaiqii lias two 
>i|ienitigs Tnr fail illy | isiiii»ns effective Fall l 1 Hi-1. 

A ppl it at Ions arc invited lor the rank <■> either ten- 
ure track .Assist: tret Prnlessnr ;»r leimre level Asv.*- 
i-iaic Priile'sm in Aimosiilierir Huentc. Applications 
-ire 1 'iicitnr.igcd f nun individuals in all spL'iialiit-s nl 
uimiivphciic (and (iivaiiiigr.iiiliit ) fkiiies allhmigh 
lirelcieiiLe will lie given In ilinsc who spec utli/v in 
ilu- areas nl i liman- dynamics, large- n. lie .iltiiti- 
spheric ■iindrliuu. ami salt- II ite iucii"Hil'»qy. J lit- 
|)l"s|mlivi- 1. unity member is cajiv. nil In dess-Inp 
:in -unit- ii-s(-.i[i-|i prciui.nn inv ub mg ei .ulu.iic »Hi- 

denis and In do a ii-iitie amoiml nt leiu hinp ol 

uiiili-igr.ii In. it i- .mi I gi .|i In, lie c nines smli tile npiiiii - 
utility nl di-s-hi] linu iimiiw'' in liivlu-i *pn i.di/i-d 
held, t in- sal.u V will lx- iiiitmu-iwm.ili- with tin* iaii- 
dulatiA vxpi-rii-ine 

A Pli.1l. in -i| >liv >u niln r 

elnsi-K u4ai«l lii-ld is uipitu-ri. I lime inieii-suil 
shiiuil wnd a n-'iitiu-. :i list n| all pnlilii .iiinns .mil 
tlie iiaiin-s n| liticH- u fc-rc-ines hi ton- M.mlt 31. 
lust nr 

Prnfessnv N'n'lii Ok 111 - 1 -. I b.nl 
lh-fhit iiii.-ni of Auii"sii1n-iii Mii-nu-s 
LNiivei 'ii' nl I llizini-s 
1 10 I West Spl illKllelil Avc-lim- 
v 1 1 i.in.i. ii.ii ]xi>i 
2i7-:i;t:i-2l*.»J 

Ilu- L'lii'c-isity nl 1 1 linn is is an n)u.il iip|ioininii' ' 

live- at iii ■■■ empliivei and iii'iu-s .ippln aimns 

1 1 mu all ipi.itilic-el i.nnlnlan-s 

Uni'crsitv uf OMaliuinu'tJccIruiik-s liistruinciiin- 
llon Specialist. Ilu- S< h<«il nl I in Jugs .link Gn> 
pits sirs is .u>i-|ililtg -ippli' .itu'i" Im a I nll-t Hn 

(linin' lii'ii ■nnciu.tii- <ii Spui. di't l‘i iiuip.il u-sji-H- 

silnliliv' "ill ilhliiiU- III.IIIIH II.IIIM-. > alibi .III! -it .uul 
■ ivt iii ' ll I nil i l>ii a new. ■■■iii[iui'-i -.iiirniiiauil 
KiU.iku \KH-\IU st •■•-iii. and 111 . 111111 - 11.1 m » -link re- 
mit nl c-ll-l Ili-Ilii 1 ■llll|w illt-lll s -it nltu l l,|b l i'lllll' - - 

in ih<- v I 11 .nl ,\i I- Inn Ilia I --pp-iiiiiitin ild in 

ilihU- inv c-i iii-iii 111 ilu- 1 mstisuv - c-li-» 1 1 ■ -11 mi 
cin-inp' I. 1 I 1 ISV M and 1*1- Ml. .11 ol dn- (it-vt-lnpim lit 
nl .1 Van iii- t iraal-l'ISF anal ' 1 H il "slein in mf- 
l.ilmi.iiioii wilh U.L . pbvsnisrs Applu .iiiis slinnld 
Iia'1-.I Its. in Crul(i>;>. ( liemi'iiv, 01 Klicmul 1 11 - 
giiiiriiiig nt ■ -1 p iii. 1 kill in r\p»-ikjns . ‘al.in i»>mn- 
ineiiiur.Ui- "itli i|ii,ililu .11 iniis. V-ud e in 1 n mIiiiii si- 

lal- .llld ll.llll>-s and .IiIiIil-ssVS III ill I i-r ploil'ss|ii|i.il 

references m: 

Dr. David l.< uu l> >n 
SiIkh iI nf Gi-ulnit' A: Gt-npliysn s 
L’nuersiiy C tkl.il ■• un.i 
Norm. tu, Okl.iliom.i 7 .MU'* 

Headline for applications is Marsh In. 11*84. 

The Uiiiseisiiy uf Oklahoma is an ulliriuariu- JC- 
imni^ti.il nppuri'iniiy employ er. 

Postdoctoral Research FellowshlptfCaltcch. I he 
[Vnitxjn of Geological & Pl-iiiciaiv Sciences at the 
California Insiiuiic of Teclmulusv espects to oiler 
umidnnoral research fellowships in one ur more ol 
the fulliiwing areas: geology , geo physics, geutlienm- 
try. and plane ran science. Interested persons are 
asked in contact llr. Peter Wyllic. Di'ismn of l.eo- 
lngical and PLmeurv Sciences. California Immure 
nfTechnologv, Pasadena. GA »IIS5. . 

An equal opporinniivaflintutivc avium employ- 
er. 

Analytical Cheralal-Geochemisl/Unlv-ersily of Cali- 
fornia. B.S. or M.S. level with sound basic knowl- 
edge of analytical techniques is sought to assist in a 
laboratory pursuing basic research in ■cochemisiry, 
geochronology , and isotope geology. Training in 
methods of ion-exchange and mass spectrometry 

K ded. Immediate opening. Position must be 
by March 1, 1984. Contact Dr. Donald J. 
DePaofo, Department of Earth and Space Sciences. 
Universiiy ol California. Los Angeles, CA 90024- 
The University of California is an equal opportu- 
nity^ Hi rotative action employer. 


Seagoing Science OlHct/Rcitrrcli Assistant. An - 
plications arc invited for a position a* Science Offi- 
cer in Shit* Din-rations at the College uf Oceanogra- 
phy, Oregon State UnUcrsiiy. The following dimes 
are tube performed, with the aul of one full -lime 
assistant amt j number nf specialized technic ians: 

(l) ici pn 1 vide 1 lie ini efface, hiith oti land and at sea, 
ix-iw-ccn the Marine Facility and scientific project 
pciMiiiuel carrying uwt sliipU urd research pro- 
gTiiins, and t2) 10 .issiinve responsibility Im the cate 

of Citinnion-ust- ciiuipliieni. 

Aiipriisimaic-Iy 2-to days ;ii sea are to be shared 
with the assistant Qualification' include expem-nte 
at sea, esireiic-iitc- wilh eJt-rtroniii .mil »iilil|Hitoty, 
and ,1 Ikic lie-1' >r's clrgrre. N.il.u y n Sk'ri.h'IH'vcMr plus 
SkTi'day sea pay. Stall ilatt- i» 1 Man It 1518-1 lo ap- 
ply. send le Mil ue with n.tiii>-s ami adilti sws and 
tcdriihiine litindK-is ol three employ mein references 
tiy :iL Jdliuaiy, UIH 1 n>-. 

.Ship ( Ipi-r. ilium tillin’ 

Ciillcge "t ihi-aiKigiapliy 
OiLuon Sian* I'lii'i-isiiy 
Cmy.illiv. < IK 5*7381 

(In-gun Stan- l ‘lust- 1 'ilv. an Alliiinaiive Ailioii' 
Fc|ii.il i>pi«irliilins I inpl'ivc-i . ■ oni[iiK-v willi Seiiimi 
.11*1 of ill'.- Ki4i.iliiliiati"ii Art ot l'.lrT 

Mineralogy- Pelrolngy^Univeriily of Massachu sells. 

flu lie pa 1 1 11 it- lit in tii-uhigy and in-ngi.iiiti' in- 
vites apiilic .ili"i i' l"i a S.ilib.itii al h-jn- ri-|i(,iieinc-ni 
lor ilu- tall, 1981. and Spitng. I'tK*. h-imi— i'>i » lie- 
s|Kinsiliililii-s "ill In- n> ii-.n b an nn>l«-i K' ubian- 
u uu si in 1 111 1 ici ali 'X' >»m- 'itiic'iii jn-ii •■li'gv ilu 
tiilit-i. plu% one- aildiunti.il gi.iduat«- >->'iim in ilu 
candidan-’s lu-lil »t itileic-M tiiti-tn.il >ls Igliixil' In- 
ir"logy> I In- Mint-wild cam I iilaii- 1 » t-m •mi.n'ctl in 
1 ■ null ic 1 ri-M-.iri It. to in.iki- n 'i- ol the 1 V|Mt uni-ill » 
Kegimi.il Xii.ilvin.il I .u this 'iiint»pt>4»'. \kf 
XHD. I -mu i-xpi-i iini-iii.il lali-'i.itiiis 1 ami in pn 
l|i iiuii- ill 1 Ire- l iililii-i iii ill \ all' - ' * ' t , *lk-V- *1 
sersils. Aiiilm m. Smidi Mi 1 1 -d-.i -k>-. I l.iinpsiiin-t 
L’t iiH It lii «* plugl dins tills li-ii'-d .ippli- .int' ili-ivlll 
Pll 1>. ui (ii.itiiu ii H-ais In t -1 »Im«iM — 1 it «n 1 il 1 1 "in- 
prelim'" 1 - k tl.ie .mil 'lie ri.itiM ' ■•' -n 4 ielt I- 
Cl'S bs Febt II.II ' l". 1 '18 | [11 I'tut'-'-i -t 8 -\ \1.t|i. . 

I U- 11.111 in>- m nl tir-di'X' .ind i« i»^i. iphs. 1 iiiot-in 
I.r Nt,i".ll ll.l' 1 -llv Arillic-I'l. M \ 'll no 5 
LMj" Ainlu-i't is an Alin m ill"- -Xitio'i Fipi.ii 

1 ippi-inniiis I inpl"St-i 

Unisersitv of CuluraHo- Boulder — Tenure lrark 
Position m Alniospherie Ilynaniics. [In In put- 
mi-in 1 >t Ad 1 uplis'ii at. I'l.uui ii' and \itn- -spln-ns 
Sii-iuc-s ii«n iiu-rly A'iru-1 n-M|ihs»u insiies .im -tic . 1 - 
lioiic lm .1 ic-iinrc-ti.uk 1 . 11 uhv po'iiu-n in tin- field 
of atiiiosphc-rii •cierne. The sii>ii>stul .ipplk.mi 
11 ind have a Ph D ils-gre-c- .mil 'houhl i«o*'i-s* a 
strung I ■ jc F ground in gei-iplisaii-jl tlniii dsii.iinus or 
ilynanur uiL-tenreilogs. preferably in iiuKlc-ling i.irgc- 
seale n-rrcstriid amror planetary ■ irmlaiions. fin- 
appiiiiimc-iii will heal lilt* assist a nl prokvtor level 
(alih'.iugli l he iissixi.ttt* professor ti-sc-l is 11 m ruled 
uni) and "ill begin August ti!'. IL*K4. 

Appliratnv should have a lining cuiiiinitmc-iit lo 
research ami loieadiing at ihe graduate and under- 
graduate lesel. Tlie oppuriuniiy "ill c.visi fur a tor- 
mjl association "itli the- Laboratory for Atmospher- 
ic and Space Physics, which has ongoing programs 
of spate ohsrnaiions nf planciarv atiiiovjihtrrs. 

Tii apple, please send a curriculum viia and the 
names anti addreue! of three references to: 
Professor Gary E- Thomas 
Department of Astniphysiral, Planetars 
and Alniospherie Sciences 
Gam pus Box 391 
University or Colorado 
Btmhlcr. CO 80309 
Telephone: 303-492-8913. 

Salary; $24,000 minimum. 

Application deadline: Postmarked no later than 
March 15. l984.(Laier applications "ill he accepted 
if the uusi tinn is not filled! 

The University of Colorado is an equal opportu- 
nity^ ffirmalive action employer. 


INTERNATIONAL BROUND WATER MODELING CENTER (IBWMCI 

Short Coiirsa In 

Buies of Ground Water Modeling 
March 1-9, 1984 

Marsh I -2 litndiBltai la Omni Walar Miiillng 

Various types ol models and model applications are discussed In 
this two-day Introductory course. This module, presented by 
IGWMC staff members Paul K.M. van der Hel|de, Aly I. El-Kadi and 
P. Srlnivasan, Is designed to give an appreciation of the usefulness 
of numerical models and awareness of modeling related problems' 

Merck 5-9 Beilca il ModellM Brand Water Flaw ni Fallutlon 

A five-day course In which James W. Mercer, tsonard F. Konlkow 
and Peter F. Anderson will present the mathematical foundation 
underlying ground-water models and in which two-dimensional flow 
and solute transport models developed at the U.S. Geological 
Survey will be Introduced- The course includes problem sessions at 
Butler University's computer center. 

For detailed brochures, call Margaret Butorac, (317) 283-9555, or write. 
International Ground Water Modeling Center 
Butler University, Holcomb Research Institute It 1 n 

4600 Sunset Avenue H I il 

Indianapolis, Indiana 46208 


Mirck 5-9 
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li-HCiirinjs SO paper, hr ihc Itjdiny expert-, in u nr I led 
Bviplo >ks and an txps »ii inn of state tif-ihe-an >ph«ical 
iquipnittii used in K^mnd water studies P * 

Knvi^, n ! j I 'i'4 , ^lc U o V- n n t ™ ptra,lun " ilh ,he L s - 
immsuUiiidh-Wuals with infimutiun .m,!”' Jl! 10 P ro ' Wl ' 

“ m “r t,,ph,,ical et,uip - 

™' « «•***<« .* .lx- sum™, SST 

r ££ StSSf “ «"* **r Properties 

Mi it jet Flee trkdl Methods in < in umd VUater Fxploration ’ 

MGHRATIOjj HflXJHMATION 

Ihc fee for iliis e.«f WlKc is 

t ^tfiTcnee 1‘ierevwr.niim 

tHi Sue Rt-fttM ratlin **^5 

SUHkiKV* . *IH5 

^ V* fcPA UMo^-r (IiIm'Iiiw ”” 

"•iii hftnil!^ ,,m ; hrm,th «nd mi refresh. 

Me nyiM »|J w art- niiUneliKkU m th V fee. r 

‘ '•ubKtt to runJiriiuiftin, Iltvsts wS?^ « Slh, ? R,>: rt '‘-" , "«»«ult\] and Ls 
d-MV « alien,] .i«kI wim t fc, m^«L.| co " k ' ren ^ ntfunttui whn 

hw 1 . nil] Fh 1 irUi fub^. fljr .L r re ^ ft,Uon P riQr *»> January 27, 
itahJe-al am iim^ lfecn ^^^iUHifee. Sulistlhjtlunsniyhc 


■Student Rate— The special student registration fee is offered for individuals 

nuutf'tvu iU ‘IT ° f t1W cunference - Mllimc colk ‘ 8 e students. Students 
must possess and show, at time of registration, current valid college 

f ° r "* 5tl ' dent fce - ' n,c studcm fee not Include 

lodging 

A block of rooms at the Sheraton San Antonio has been held for 
panidpants in this conference. The special conference rate is 53950 fora • 
f “b.e r „, Hmldpants 

t I Cu ™- ! ’P ° ndln 8 tllrectly with the Sheraton San Antonio or 

" r ** <*<** Mar write-. Stent, on M AittorSTuob 
Austin Hwj., San Antonio. r\ 78209, (512) 824-537 1 . 

Reservations shuukl Ik 1 nude well in advance. . 

FOR ADDITIONAL INFORMATION 

Regarding pregram content, contact David Nielsen. 1 

Regarding registration, contact Diana Kean ' 

a,; Natlcmal/W^tcr Well Association 
- Vni * m ,lrW R tf R( * ul Worthington, OM -13085 (6U) 846-9355 ; 


REGISTRATION FORMi 

My rcgki ration fee oft , 

Name ’ 

■ Afflliatinn ; • 

Address ' - . • • ;• 

. Aaijr. State, Zip ■ ' . ' v. • 

^..^■: Ck :‘»P h Phal Methods Q inference 


- is enclosed. 


*SK Methods Conference 

NVWA Still West Wilson Bridge Road • Wor.hing.on, OH -iSiM,* T -VP: 

: Jn ih„ Af .. ■ xV”': 

— *—>**- -a-- i a -a.uuu » M \nvf\V/i '.< J . 




• The National Water Well Association Announces . 

w* 4 Borehole Geophysical 
“f In Ground Water Investigations 

February 7-9, 1984 . Sheraton San Antonio . San Amonlo, Texas 
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CSIRO 

SENIOR 

OCEANOGRAPHERS 

$A3 1 ,092-$ A42,21 0 

(2 positions) 

DIVISION OF OCEANOGRAPHY 
MARINE LABORATORIES 
HOBART TAS 
AUSTRALIA 

.'^1!.'!'™ ,“ ,,n “ c /'"J rosiMich >i UiboraloriDS located Ihrouglioul 

, r ' 1 somo 2 900 " ,0 1” 0105510 ™ 1 scienlisls The 

rt r“* l,s aro Iiromwd mlo live Inslilulos Animal and Food Sconces 
?' ■ C l np ' l J y ' ,l,,,, til,,h Rosqihcos. indusln.il Tochnolony anti Physical 

SnJiir!-s 1 ,U Ch ,n Dlwr, ' 0n 01 Ocw’wnwphY ‘S a member of iho Institute ol Physical 

C S inO Marine L.itwratwics, winch mclutfe Iho Division of Oconnooraphy 
..« T 5 - a ™ F,9h0,lflS ,s AusWalra s principal manno rosonrch in^ulmn 

1 1 rc”l,;dl nlj^f ,st in^r ilnrv ^ul rH^n.nlr 1 s ^ariMlrtd l/\i Is ChUmiCdl 

1 * ' * f ■ 1,1 ^ " n ll,,n «h , lo a D ybr; 76 romjuitur is avuilahlu 

Nnw l ilior.itoiiui.irinin.ilin.| riiiitplnlinn inltutMrl 

«».■ a.,..,,:;,;:;.: iVSK'SSi J".; 1 ."”"™ m,v h " mKM ,u i,,,oci p' 1 "'"""' "*»»' » 

APP^rtr' A ;‘ C,uv,jr " l,,t,nl s,| t* ,, -i ,| nu.ilion tHiinrf, ts available 

- 

The Chlof 

CSIRO Division of Ocennoqraphy 
GPO Box 1538 
HOBART TAS 7001 
AUSTRALIA 
By February 10. 1984 


Visiting Profcssorshlpi Meteorology. August 16. 
I'.Wl in June IS, 19 Hd. Some vjTiaiinn uf these 
.laics is piHsihfe. F.\cdlcnt upnciriiinjly for imin iil- 
tiaj whn ilcsirt-s in tin rcscarrh while Icailiing ,i ierv 
liulil li'ijrl in the field til his oxijLiiise. The U.S. N.i- 
v*« Aiailcnn, liiLdkwl in llhlunc Amr<i|wli& nit iIk- 
slum- uf hcriuiiful tTu'sj|icjkc B.iv, is near Wuh- 
niKiuii. 1>.C. nntl lliil,iinnrc. MD. Sjlarv ctniinieruu- 
raie uuh .tpplir .mi's |utknrnnn(l. Considerable laU- 
|ucjc nl anuni exists in travel, publishing, cic. W'iili- 
IJJ IpuiUlMis Inn, ling Inr travel is avail.d>le. Earned 
1 li.Il iu|iiircd. Phase send resume an-.l lisi ol pul» 
lu arums lufjedioi with die names and addresses ..if 
ilinr references to; I'rulesvr John I . Hod man, 
(.li.mmjii. l-.icnliy Search Climiiniitce, Occ.uintfra- 
nliv Ueiuriineni, UJi. Nasal Atademy. AnnaiiolU, 
MD LNi.IL’. Closing daie: Jann.iri 31, 1984. 

An itjual nppurmiiiiv employer. 

Univerally of Wisconsin-Mad Ison/Tenure Track 
Position, The Department of Ceolngy and Geo- 
physics invites ajipliraiions lor an anticipated ten- 
ure-track positinn at ihc assisiam-professor les’el in 
applirtl geomurpholojn' anil hydrogeology corn- 
mcncing in Aiicusi 1984. The applicant should he 
cniiimitn'il io developing a strong research program 
as well as reaching undergraduate courses in some 
tIP”. 1 .!™ c . n ginevrina arid environmental geology. 

1 he Ph l). Is required. Applicants with course work 
in eneinecring and hii interest in rhe field anplica- 
tiun of aeolngn: princijiles arc especially encouraged 
to apply. 

Scud Jellcr ,»l applicalion outlining your profes- 
sinnal gixils, transcripts, resume, copies oT publiu- 
60111 . ami ilirce letters of reference ,o Dr. David M. 
Mickclvm Department of Geology and Geophysics, 
’’CeLs Hall, L'nivenitv of Wisconsin, Madison.'Wl 
S.tYUD. 

The I'niversirv of Wisconsin is an eqiial-opporm- 
■uty/afinm.itive- action employer. 

Sr™«I° r P^^ ^^-Almosphere Inlemclloni, 
l3 r S ° r D RI ? ,e ®™logy. University of Mary- 
land, College Park. MD. l he Ih-parimrril <,[ lw- 

LX'.tT' lh "««v nl Maryland I, .is osuh- 
11 " ‘ ‘i “J* 11 ' iIk ' ll "‘ ? r.iui.ms ol ocean, ai- 

!E 2 S ■.'“■L P}'.«w* JWl Illrir iinii.n i ..,1 

« miii.iIi \,'i i.iliiln v. ami m p.n lit id.u in uinlv die 

ibnanik j|jm twlii tic L |j- 

. o M i : ,,,,v invited from 

. p alih,-' -lt i|a j)|l |I<](| 

i I’Jttullv Mate sill,- 

I* 1 1,1 lM 5 ;"*» |*«HHah at AssM.uit/AsimLiU’ ' 

« ..W lU- 1 n| "•' 1 K V'*'■ ,l,,, Siiewi»(. ulus Re- 

■I . i-i J,Bl ' l,r « K * «hv Rncwili Assh- 

i y M »"« *w positions are .le- 

s* ra«ii in'll ,i%. 

I . .u Aiwvnu, One teniiir |j IK . 

iim V™. im'Si 

■Un.mL! '. ,r '* '■•“W ■Hl'l 

V I P ,M , jIm,| u v *’ ,| k- ■ ll,il "' I*, develop 

"m d' 1 1 i!r I'i' m t' j'iV, 1 1 '"'*•** rex-iirh variaUbv 

ol .1 ' IJ M ' 'I 1 l,-,| n iliin., re using oni- 

pi- d is i'.iii *.,i lit, ,s| iliei ,. 8 

. .I'-i'/iiil -•» .li-irMfr i„.r ( In,' lei, Hie line 

, Kja 

ri-.iii.i bn,- kn.»d«dg«- ol a 

o 1"™*' ' I!" 1 h \ h -"'- bis id 

H, | , , " rt :' t,l|rh l-eophvsu.tl 

, . Jia VI« ’ ,b, ‘ XT* W||, . ,, 1 I '"ni’k in«lri» «■ 

1 ,M S - K " 1 . 11 ' 1 K ‘ "rrsuleritl dcsil tilde. 

Mil, 0,,t n-vi-lenurv f.u- 

■ ,.K T? " ' l 'l 1 l’"He.l lull, In the giant 

.,JL|„ I " uumltl liasi'ilrmi-iisliaietl e\- 

ri.! . V , " h 1 ll 1 ‘ , K'- 1,1 Jt r *'"nd liid,nl.,gy and inieia.- 
o In ^ I’ 1 ’'I 11 ■ 1l “' sIhhhU-. 1 .tmili.it itv will, ap- 

SSj*. ' "" Uuti u '- Ids in GCMs is 


MOLSPMM 

The Minispin Company 

Molspin is offering a complete 

product range: 

1. The Minispin — a portable, 
printing, spinner magnetometer 
for measuring remanent magne- 
tism. 

2. Mi nisep— transportable device 
for measuring boih anisotropy 
of susceptibility and bulk sus- 
ceptibility with printed results, 

3. Demagnetiser — 2 axis tumbler, 
1000 gauss. 

4. Transportable rock slicer. 

5. Pulse magnetiser. 3000 gauss. 

Molspin Ltd. 

2. Leazes Crescent 
Newcastle upon Tvne 
NEI 4LN 
England 


4. H fir.it fh Sfimtiii: One licm-icniirc facullv pusi- 
imn io he supper led fully bv I he grant funds. Tin- 
■ipjilii am sliuiild have rlemoiwtrareri excellent 
know ledge uf utrnosphciii dynumic* and geucral 
ciriiilaiiun rrf the atnius]ilieie. Familial iiy with the 
utiiKisiilierk GCMs is deniable but mu essential. 

5. lir fulfill .Ufvihlt: One position lor one year 
will, |xusihiliiy ,-r extension Inr the second year. 

1 lie aiiplicaiu should lie n recent I’h.Ll. with interest 
in smdviiig ihc dynamics of quasi-stuiiun.iry uiniu- 
sphenc .iinunalics cither bv analysis of oliscrved 
cfata in hy analysis of muifel siiiuilaii-iiis. 

I'-. Fatulti Rr.tntrh MfntaiUf: Three pnsitinns iiko 
modeling and one for tlaia analysis). The apiilii.inis 
should lusc nl least M.S. in Meieorubigv ami dem- 
nnsirmed ilicir ability |.i work with Lu ge mudi-ls 
and high spued computers, ’flies- should also have 
guod imdcrsiaiiding nl svuopiii and dynamic me- 
rcnrolngv. and faiiu]iari,v wiili imnlein ie> hni-iiie-. 
of proressiiiK Luge volumes of data. 

l-ciieis of apiihcaiimi siundd he sent to; 

J Slmkl.i, C If i.ii i man 
Sea rsh ( -oniiniiiee 
ncii.irliiii-nl ol Mi'lcurulngv 
L'tiivrisiiv ol Man Lind 
CaJIugu I’.uk. Mil 2l»7 IL!. 

Applir.umns slii-idd imludu a c in ■ ii. nlnm viiae 
and lunu-s oi ihtee n-leiemes^Appliiaiimts rc- 
icncd liL'I.nv M.inh la, ItW I. will trn ise full ton- 
sideraumi., 

I he I.- ins fi >ii v i-i Man land sails- ,il,es i--a puliit 
o| e-|nal ediiL.iiimial ami - inplovineni opihiri units.' 

I lie L'invrrsils »i Manlaml. un-l-’r [ irle IX ..f the 
L-t, hoi tun Amuivliiieni l!»7L'. dues not disiriiui- 

nait -m ihc basis of s-?\ m admission, iteamicm ol 


January 10. 1984 Eos 


University of GeorgiB/l2>nionth tenure-track facul- 
ty appointment in the School of Forest Resources. 
Qualifications: Ph D in hydrology ur forest hy- 


drology with at least one degree in fores, resources. 
Background should include Tr, rest resource manage- 
ment and quantitative sciences. Responsibilities: 
Teach undergraduate and graduate level rouru-s in 
forest hydrology and watershed management. De- 
velop a research program in an appropriate area of 
forest hydrology. Rank: Assistant nr Associate Pro- 
fessor, commensurate with quaJihcaiiuns. Salary: 
Commensurate with training and experience. Posi- 
tion available: July, 1984. Applications: All applica- 
tions must be postmarked no later than I February 
1984. SubmiL resume, transcripts, and names of at 
lea&L three references to: 

. Klaus Steinbeck, Chaiiman 
Hydrologist. Search Committee 
School of Forest Resources 
University of Georgia 
Athens, GA SOG02 
Telephone 404-542-1376 
The University of Georgia is an Equal Oppommi- 
ly/Alfimtative Action Institution. 

Summer AsaUtanlihlps/Nallonal Astronomy and 
Ionosphere Center. NAIC will be conducting ;t 
Summer Student Program at the Arccibo Observa- 
tory in Puerto Rico. Areas un interest arc Arnm- 
sphcric Science. Planetary Radar Astronomy. K.idin 
Astronomy. Electronics and Computer Science. The 
assistaniships arc normally for ten weeks with the 
starting date being flexible. Graduate students and 
undergraduates who have competed at least three 
years of undergraduate it aining as of next summer 
arc eligible. Travel costs to and fn-m I’ticnu Riro 
will lx paid by NAIC. Application forms, which 
must be submitted by Fcbruai v l. 1984. arc avail- 
able from the Office of the Director, NAIC. Space 
Sciences Buihliiig. Cornell University, Ithaca. New 
York 14853. 

Cornell llniversity is an equal oppoi limit y/ainr- 
inative anion employer. 

Applied Geophysita/Bolling Green Stale 
University. The Department of Gcotogv invites .ijj- 
pliraii-in for a tenure track, .issisi.iin piu'lewur posi- 
tion in Applied Gophysics to begin .Suptciulirr 
1984. Ph.U. rerpiiii-d. The successful candidate will 
be expected to develop ., rescan 1 1 pnwr.im in some 
aspect of Apjdicd Geophysics and teach - anises in 
Geophysics. Exploration Geojdivsirs and in his <u 
her specialty. 

The Depart mem has eleven lull time fat, dries. In 
addition, two faculties from die Phvsics Dc;-arimciit 
parlicipale in our geophysics jirograin. Cc-mpleic 
geophysical instrumentation, including a scisrm*- 
gTapli station and ruck mechanics lah. is .tv.iiLihlc. 

Interested persons sh-iuld scud resume, sutvinuni 
of research inicicsis, lhd.il tram-.i ipis, an- 1 ihiee 
letters of reference io: Charles M. On.isch. Cliail- 
man. Search Coiiuniuce, fJej-arrnw-nt >>l tk-ili-gv. 
Bolling Green Siatc L'nivcrsirv. holling tinrn. Ol 1 
•1340V 

The dosing dan is Man Ii If-. l'.rR I. 

BG3U is an equal opp-<nimilv : jihi mauve acli-u, 

cmplmer. 


University of Washington'GcnphysIcs — Research 
Faculty Pasillons. Amilu aiu-ns .in' uiviicd t-u 
twoor three i>|K'Hiiigs In, leseaicli laculiv. In-livid- 
uals are in estahlisli iniKivativ- and high-|u.iluv re- 
search programs and ■ihiain funding i<> rnaini.ijii 
Uiosc pnigrmns (inciuding sidanes). Caivliijaies with 
intercsis in ihc following suhfu.-lds ate p.uiiculiirlv 
cnciiji raged to apply: sri sinologists with experierue 
and intcresti in vulcanic earihquakes and associated 
phuiiMiiu-n.i ami glaciuloguts mill cxpei ioiiil- in ue 
cap flow iii'Klcliiig oi in avalanche mechanics. Send 
curriculum vn.ie jnd four loners ol reference prior 
to 15 Mart It l«> I'nifessor Ronald T. Merrill. Geo- 
physics Program AK-50, Univcnitv of Washingtnn, 
Seattle. WA 981‘J.V 

UW is an alTiriuaiive .ictioideqtial opjxn miiily 
employer. 

Minenlogial/PelrologiHt/GeochcDiiit — South Dako- 
ta School of Minei. A position .is Research Scien- 
mi 1 (research equivalent of assistant professor) is 
currently available in the Institute for the Study of 
Mineral Deposits (1SMD) at the South Dakota 
School of Mines and Technology, Rapid City. South 
Dakota. A Ph.D. degree in the general areas uf min- 
eraIog) -pei rology -gcacl ic m ist r y is required and the 
Ph.D. degree must be in hand before assuming the 
position with I SMI). The successful applicant will 
interact with the several research programs conduct- 
ed by 1SMD with special emphasis on the mineral 
deposits of the Black Hills. Smith Dakota. Major re- 
search responsibility will concern a long-term, in- 
depth study of straiaform gold deposits in the Black 
Hills. 1SMD has a fully automated (WDS + EDS) 
mxroprube and a new state of the ail automated 
atomic absorption spectrometer with inductively 
coupled plasma torch (AA/1CP) for major, minor 
ana trace element analysis. Arrangements are in 

E late for neutron activation analysis (Banelle. Rlch- 
nd. Washington) and light stable isotope analysis 
(U.S.G.S.). 

Candidates for the position should send resumes 
and three letters of recommendation to: 

J-J. Papikc. Director, ISMD 
South Dakota School or Mines and Technology 
300 East St- Joseph Street 
Rapid City, Soutli Dakoin 57701-3995 
For additional information, call (005) 394-0 1 52- 
5DSM&T is an a ffi rmat i vc-action/equ al opportunity 
employer. 


Faculty Positional Physical, Biological, Geological , 
and Chemical Oceanography. Nova UiiimM-v', 
tVu.in>,gi.i|ihir (xiKei l,.i» vaiaixies .it the family 
li-vcl ,ii these disc iplines. T he applii., 1,1 mils, havr 
ihc Ph.D. degree in a irlatixl science .uul a ilemiHi- 
sirucil rompL'icnre in his/her fii-M Limili'd lu.ii.li- 
ing nppi.i umiiiUi are available. The mki i-vsful appli- 
uanl b L'xpuriud tiM-luain limiling fnim vniru-v mil- 
side ilk- Univursily hy ihc uiul nl die Inst war. By 
April I, I'JX-I. ihe applicam sli- inlrt semi a rcsuiiK 
anil ilic names »i three idcrc-iii'cv ki: In. |uli.m I 1 . 

Mil aearv.Jr., Dirntur, N-.va Univi-isii, OiraiHi- 

§ rajiliic Center. HlXHi N. Ot-an Drive. D.uua. M. 

3004. 

Aii allirnmiive action /equal i>p|mi ■ units uil|i|i,)- 

c-r. 

Structural Geologlsi/Unlvcraity of Maryland. T lie 
Dcu, in merit ul (xulngv. Uiuvcisitr uf M.iry):ni<l ai 
GAlcgc Park, seeks a siriiuurdl gcoluuivi t«> fill a 
tenure track pnsition at the Assuiara Professor level' 
hy August, 1984. The applicant should lutve a cum- 
in ii mem toward qnalilv icw.irch and can runiribiiie 
(o a rapidly -Icvclnping M.S- and Ph.l). pingram as 
well as an established undegradnaie ciimpuiti'iit. 
Teaching res imusi bili ty includes structural g-nlugy. 
tcciiinics. .nut applied genphysks. 

The Ci, liege Park i ninpiis is lm-aietl in ilie Wash- 
ington niuUn|Hj|ii,,n area ilnsu to USGS. t'.unegiu 
Inslitiiic. Sninhsoniaii Iniiimiiiui, (.■-•dilanl Sii.icu 
Flight Center. NDS and U.S. linieiiu of Minus, l-'nr 
full cmisHlcr.il ion. applicanis possessing I'li.ll. 
should send a curriculum vitae, three (utters uf ref- 
erence. and a description rtf research to: Dr. Kugci 
Nielsen, Search Committee Chairman. l)i-p.uiincni 
of Genlu gv. University ul Mankind, Cullrou Paik. 

MD 26741, 301-454-3548. 

An equal opjx<u unity emplmur. 

University of Hawail/Marlne Geophysics. Hawaii 
Instil, uc ui Gcuphysics and D<'|miiuil-iiI uf Geology 
and Gcnphvsiis invite appiu.iti-ms fm existing and' 
anticipated n|ieniiig5 in Mariiiu Guuphysiis Ajipli- 
c ant's specialty may tie in the ni.u ine a|i|ilnaiiuiis in 
am one or mote ul seismology, geoinagni'iism, 
gravity, heat flow, .mil pliysii.il voliaiiolugy. Our 
iliuice will iw Luscd inaiiilv mi the sui-misi's rtund 
of (1) invest iganons at .mm ol inttiniL. igncniis, sedi- 
nicnuiv, or ny-lroi hernia I processes, on or bejow 
thc sea Ilnur, stu.li as ai liilgecrrsis, ireriches. nans- 
form laiilts. sliqxs. and se.iiii'inuis. and (2) abilities 
and interest m teach in geology and gei>pl,)si>s at 
iniiixluciorY as well as ai ailvamvd levels, tint- |x»si- 
liui, will be lillecl at the piofessor level il a suffi- 
cient I y qualilied suerilisi anplio. luieiesteil persons 
should send a siaiciiiciii of iln-ir lescanli and leach- 
ing mimesis, a resume, a l.>ihliogi.i|iln. ami a list ->1 
three referees, helmc 1 5 Fehru uv. 1984. m- llr. 
Charles F.. Helsley, lineci-r, ll.iw.ui Insiuuii- of 
Geo I il, v sics. L'niiiisiiv <■! Hawaii. 'J523 r.inrv.i 
Road. Honolulu, HI 0fiH2H 
Uiuvejsilv Han.iii is ,iu Fipial l )|qnniuuil\--Al- 
linn.iiivc A, lion eiuplovei and ms lies applu.iiioris 
from, and nuiniit'Vs oi. wniiu-ii .mil luimlxiMif mi- 
nor nv groups. 

Ceo physics-Teclonophysici/Unlvcrsiiy ur Wyo- 
ming. Applirjimis are inviml 1-n a I'H’im u.nl 
posiiiori at ilit- AtSisl.ini lYtilmsm lesi'l in the He- 
p.irniH -,,1 -'I Gening, and CrupInsKs. • jh>Ih1.i,i's 
slmidd have li'.iihing aiid n-sr.inl, mu i i »h ill *nili 
.iit-.is as l« I-4U ndiv sic s. iFii rni.il iiimlrling .tud'ui 

nlnir In I he sin u-ss|nl .ipplii am will imn .in 

esi.ihlislied Ph.D level genjilivsu s piogi.nn. Dulles 
will uul, id-- lea- lung inidricia-liuie ami giailuaw- 
Icvel gc-uphvsn s courses, ami esial dishing a viguiuus 
reveal t h pi->gT.iiii. E\ cel km «t|«ti limiiies i-xisi hw 
cu-.ipcraiiuu with MMlIwimnics: the Mailwmaik Dc- 
paiunc-nl in* lmli-a a siiung iiumh-i i* al im ili-"h 
gioup wit), inicicsis in geuplosns 'n-ml nsuim . 
irans- lipis ami ihiec- leliers n| i t-c • hiiiii- mf-iinn, In 


January 13. 1984 to Pc-ier N. Mine. «d Gt-.iln. ■ 0 rSTT 

gy/(icouhysics. 1*0 liox JHOli. L'lnsersitv uf Win- ■ Q 7J 11 — 

ming. Laramie. WY 8297 1 . I eV BH| 


The University of Wyoming is an equal -ip|»u lu- 
nily/aflirni alive action employer. 


DIRECTOR 

CENTER FOR EXPLOSIVES 
TECHNOLOGY RESEARCH 


The Rio Grande Research Corridor Initiative of lha Slaia of New Mexico is part of a 
major effort to enhance high -technology economic development In the Slate by 
building upon an existing base of research and development capabilities. The 
Corridor, extending 300 miles along the Rio Grande River Valley from Los Alamos to 
Las Cruces, is hosi Io live major federal laboratories and three stale-supported 
doctoral-granting universities. As part ol Ihls economic development effort, (he Slate 
has funded establishment of centers of technical excellence al the universities, one of 
which Is Ihe Center for Explosives Technology Research al the New Mexico Institute 
of Mining and Technology. State funding for the Center for Explosives Technology 
Research Is SI .3 million for the present fiscal year and is projected al $6.5 million over 
a five-year startup period. 

The Center's mission Is to conduct basic and applied research focused on Ihe 
applicalion oi hlgh-energy-rale technology to materials and processes, to develop 
new techniques and processes suitable for industrial application, and to work wilh 
industry in joint ventures to effect Ihe transfer of this technology to the private sector. 
Interdisciplinary programs will Involve areas such as shock physics and chemistry, 
explosives formulation and characterization, metallurgical processes of high-energy- 
rate fabrication, computer modeling, high-velocity Impact phenomena, and the 
controlled fracture and Iragmentaiion of materials. The Center will draw on resources 
from existing programs In the departments of Metallurgical and Materials Engineering, 
Mining Engineering, Physics, Geophysics, Chemistry, and Mathematics. Additional 
expertise and facilities are available from the Terminal Effects Research and Analysis 
Group, which operates a complex of field sites dedicated to explosives research and 
testing In a 12-squara-mlle facility adjacent to (fie campus, and front cooperation with 
the Los Alamos and Sandla National Laboratories, as enabled by Ihe Stevenson- 
Wydler Technology Innovation Act of i960. 

A senior scientist with outstanding credentials in research and administration is being 
sought to direct the Center. This Is a full-time, \ 2-montti, joint Appointment as a senior 
research scientist In lha Research Division and as a full professor in an appropriate 
department of the College Division. As Director, this individual will be responsible for 
development of the Center os a world-class organization lor research, technological 
development, and graduate Instruction. The Director will oversee the development ol 
staff and facilities, will coordinate efforts of Ihe Center wilh other related activities 
within the Institute and with Iho National Laboratories and other members of the Rio 
Grande Research Corridor community, and will assure an aggressive program of 
research and cooperative ventures wilh industry. 

The position requires an individual with an outstanding record ol research in a related 
field and with demonstrated abilities In Ihe development of maior research programs. 
Leadership qualities and ability to organize and manage research-and-developnienl 
partnerships wilh industry are essential. Salary will be competitive with comparable 
positions in both the public and private sectors. Nominations and applications, with 
curriculum vitae and three references, should be submitted before 15 February 198-! 
to: 

CETR Search Committee 
c/o Research and Development Division 
New Mexico Institute of Mining 
T and Technology 
W ^ I il Campus Station 

i MB II Socorro, NM B7801 

U. Mb New Me.nco Institute oi Mm.ng ana Tec^rcog-. 

Ajp an A format n. e Acf-on Egua 1 Opportunity Employe' , 


Oceonography/FSU. AsmjI.iiu I'rolcswr hi Ma- 
rine Gliciiinltv or Bingen I, umism. r.: humir.il Soil- 
imuniulogv ■■«■' Aiiniw[ifu:iir Goklmiiftm. Amilua- 
lioiB innli-d fur position sinning wiili 1'jSI-X.i .u.i- 
ilumic year, ( nmaii In I Marili 15*1: Cla.-nui.il 
Oic.iiiogr.ipliv Seal r I, Cummiiwc. De|orunci»* <i 
nicannuiaulw. Florida Si.iic Inncrxi,. Tiil.iii.B- 
tee. FI. 3230ii. Tclq-lmue: 9lH-li444i7u3 

Wc are ,,n equal ->|>pon,iniii enqiluver. 

University of lowo/Faculty Pusitions. The l)i- 
uarimenl uf l'liylics anil AniWNiiiiv .,iiiiti|MW> iwi- 
openings lur lenure-irack aswiaiu iirufrwors ur viv 
iling facn III M any level in August 1984. In c\cep- 
lioiial c,iscs a lerni nr iciuircl aiipuinnnriii ai inu 
aswciaic professor ur professor level will lie tonsitl- 
crcd. Prek-rence far nnc pnsiliun trill be given io an 
cxperiiiienialin in iniermedulc or high energy 
physics. Cmreni rescnrcli in lures is In ilic denar l- 
meni are radio and ouik.il asinmuun and ine inl- 
lowiiig specialties in nhvsics: atomic, condensed mal- 
ic r. elementary panicle, laser, nuclear, plasma, ami 
space physics. Faculty duties include unilcrgrndiMic 
and graduaie leaching, guidance of research stu- 
dents and personal research. Iniereslctl persons 
should submit a resume and a si.iiemeni of rescan Ii 
intcrcsLs and arrange ior ihree leLlcra or rctunmicn- 
dinion m be senl la Search Conimiltce. DepaniiwiH 
or Physics and Astronomy. The Uimcrsm ol luwa. 
Itwa City. [A 52242. 

The university of Iowa is an equal uppuriimny' 
affirmative action employe,-. 



Microprobe Technics an 'South Dakota School of 
Mines and Technology. Applications are inviieil 
for a position as miiroprohe technician for ihc III- 
stiiuic for die Studs ul Mineral Dcpasils. Tire tni- 
croprobe is an F.TEC (MAC- 3) wilh 3 sped roi net ers 
with Krisel autODUlion and a quantnaiive PC-1 en- 
ergy dispersive system. The successful applicant will 
be responsible for ihe dav-to-day opera l inn uf ihe 
instrument including maintenance anti repair of 
hardware, desetopnicni uf to Ti ware, routine anal, sis 
of minerals, and assistance in students- A back- 
ground in electronics is required. Salary commensu- 
raic with experience and qualifications. 

Applicanis should send a resume and three letters 
□f recommendation to [J. Papikc, Director, I nsu- 
mie Tor the Smdv of hrincral Deposits, South Dako- 
ta School of Mines and Technology-. Rapid City. 
South Dakota 57701-3995. Closing date: March 31. 
1984. For additional information, call fMl5) 394- 

61 SDSM,T is an afflrmame-actioiVcqual opprniu- 
nily employer. 

Arizona Slate Util vers ily/Posldoctoral Research 
Associate. Iln-rrnndynainirs of phase iranwiium. 
solid soluimns, itrder-ifKurdct. glasses and inclis. 
n r i v-.. tin,., ..f - hnmi.l n- Annina 


ENDOWED PROFESSORSHIP 

IN 

NUMERICAL HYDROLOGY 

Uons and applications are Invitad for this key P 03 ^ 00 of h graduate leachina 
Professorship will be expected to provide leadership in i research ^ andSa^ 
and Interchange ol Ideas with other departments and , ea and mU8t have 

pus. Appilcante should have a doctoral degree In an BPPriW and/or stalistlcal 

demonstraled leadership abilities In the research areas 
methods as applied to such areas as typified by surface Ms Jogy. 

drology, urban hydrology, river and coastal forecastlng^eglstratlon 

hazardous wastes, geothermal hydrology, real Bme hydto og ■ 1[h ‘ n ^ S3 and 

as a professional engineer Is desirable. Nominations and applications witn names ana 

addressee of three references should be sent to; 

Assistant Dean Gary C. April, College of Engineering 

THE UNIVERSITY OF ALABAMA 
P.O. Box 1988 
University, Alabama 35480 

An Equal Opportunlly/AfllrmaWa Action Emptoyar ' 


MJUll H K Pt r nm “7 ■ • IT — t . 

Prof. A. ^■av^tnsk^. I lent, uf (.hcmi-iin , Arizona 
State Unh.. lenipe, A7. 85287. (tillL 1 ) 9t>j-42-!l. 
Arizona Sl.itu uniycriity ii an Equal Op|K,nunil>/ 


AflirntJiivc Ailhin F.inpluycr. 

Water KeMurcea Engineer/ 1 1 yd rologhl, Faculty 
Position. A IV l IU, c i |-.irL Incnll y w»il It-n at «il- 
Asshl.iiil-ir Amuli.iIc I'nilusvor level wavaiwbk- It- 
ginning Fall I9K-I Inr a water U"snmc« enginc-r 
will, siM/riiiliMiiuii ill lijilmlugv- A|ipl«'JnU iih W 
have a ■Mi.lt., iiiul their rcseanli knifii-sii riwniltl cu- 
immiins imllutaiit lt.in>|H>ii iiliuiunuuiu m llif 
grim ml water cnviiuinm-iii. Gi.wliwrc- u-.uniiiff 1 c " 
sitniivihlliiivi will iniluili- uiuTsrs in htrtli tut late 
ami gmiiiiilwau-i livilmlugy. A n-Miiiic atwl l }- ,l,l, s 
uf three rdcrnicch sliuuhl lie si-iil b) Maitli 31. 

1984 to: Dr. Fr.im.is A. iliGi.inu. Chsmvun Hcurrli 
Cumnimru. DciMrinirni uf lriiviriillinililri 
anil F.Liuiiict-iing, St In ml -1 IhihlJi Hjalih 
Univri-nrv ■»] Ninth tlamliiM. C:ii.,|>tl I till, M- 

27BH. ‘ .... , 

I hc L'nhcnhy ul Noiltl ILIitilmii i» a« i'i 111 * 1 “I 1 * 
p-ii in nil y^ti fir in alive ailmn employer. 

MIcroproboTfchnicJan-Opcrnlor/Unlvcritt)' of 

Milne at Oronu. Subject W budge r ary swmL 
the Ucpjiimuiii of GcthORH'M Sciences at U Alt J will 
lure Ihls positinn av.iilabfc hy Feliman .1, | 

Person dpitointL-il intisl I* 4 ca|K,lili - ol bunging an, 
aiiinnnicd IUC , -IHUS pruhe M» \»k ai ., rouurit* m- 
uritincni: also able In innrutt sintlriui i-n it* np» ia- 
limi. Similar raiiahiliiiei villi a rnasi sjK.-ctr.inu-u-r 
highly desirable. Sonic gn-Uyjii baclgnmiiti !»»<■• 
furred. Initial uppiiiiiinienl for niu* year will, liki-lr- 
Ii-khI of siilisciiiiciti ii-Jinx'iiitnicnt. hiwr) tr» cite 
range «r | 17 .«bu.* 2 II.WA'jwr. ApiiU w t..\ . 
Giimulii, Du | Mi l imr nl <>l <{l-i ilngii.u SrM-no-s, Uiu- 
vrrslly (if Maine sit Or*ilio.Or«il-t, Maine ll,J , 
The University -d Maine i* an equ.il op|inrninM\ 
nfliriiMlivu at lion employer. 


University of Toronto‘p 0 »idocioral Position in Ore 
Dep os its/Oceano graphy. A tv»<> nr llirev sear 

pt»uk<liirjl p-.niti-ii is available iiiiiin-di.iich t* ■ 
siudv ihe gc-migv .uni ge-xhemistTV ol hydrother- 
mal tjiilvnu-iallk Miliiile itep«>sil> die j.ie^m-da, 
ocean fl-mr anil tlieit .niuuui jEuluguo un la, in. 

The posiiioii will require- held wurk cm ore 
and in the rumheam-rii Pacrfii. Ocean .u well as i*- 
casimial uwhing il, undergraduate and graduate 
courses. Preference niav be given to candidates wiln 
research experience mi mean-floor pulvnietallic sul- 
fides fiT .me rent vokanugeinc massive SUHnle ilepui- 
irs and a wiUingne«s to learn about tlir other. Rcrnii- 
ncraiiun is at standard rales set bv ihc Natural Sci- 
ences and Engineering Rescan h Council of Lanani 
tNSF.RC) which currently is S17 J(MJ ro S2ft.i0U per 
vear depending on experience. 

Applicalion, with resume and addresses ol three 
referees should be sent to: 

Dr. Steven D. Scotr 
Dtrpanment uf Ccolugy 
University of Toronto 
Tutonii'. Ontario 
Canada 
M5S IA1 

University nl Tun min is an equal opportunity'*!- 
firoialire aciiun employer 

Geophysicist Poiiilon/Unlversilv of Coltwadp, 
Boulder. The Drpailmcrit ,if fnrolngw;d Siienr.es. 
University nffailoiaAr. Boulder, invites appliutious 
rroin HL-nuhvsLiiis fur a|i|xrintmc-nt to a tenure 
track fatuity mwilimi. AppIlt.tmV R-searth inirreM* 
shutilil lie in «m,r iisju'crs uf uinl.tl ileliirnwtwiii. 
with enivhash nit lire me id iinalL-in gwHlctir ictli- 
muues for tlx* volution ul getwlynaiiiiix prurileirt*. 
TJic xureesslul anplu aiil will have .,p|x.rlliil,lici liar 
culialwr.it toll with stint, u revciireh ttimijit in live law 
operative hiitituie lnr Rereanh tiiTiivirimmcnui 
Saciues iGIRKM and the |«nt«t Institute M I i alrnia- 
torv Asiruplivsitv f|1l_\)o! tin* Uni vers ill. Iliis fat- 
(illy meniher is evtiiecced lonnitiilmie in the under- 
graduate ami grailuaie iii«rUvtnni.,l pmgrains hy 
teaihine manes in llKortiit.il .iiUL'ur applliM g«»- 
uhv sics, as wejl as av-nimg in the tea, hinR ul 
Uiuni-s lur rum- y . iei tie majors. 1 he .iiifmlniif n ex- 
imlnl tn in jin tail, a vignnnis roeauh prtigiatn. 
w hit It will imlmk- lire iTnnltnn ■»! gi.idu.Uv stu- ■ 
i Ictus in ilie getiuhvsks jimgi am. _Apj.Jrc.it its must 
have i ci rived a Ph.U. degree and pielcreme will be 
given to iliuso w ith urn? nr ntnti- scats nl pimreji'j |, |' 
jxrvi-dtKinial experience. 11m iHivltion wuitre hlleu 


t wit -doc total experience. 11m nmluoit will tre line, 
nt the asvtvlatit prcdvssor levil. 4 he atmu-niit rear 
salary range is S'22.0in) !>■ 530.01X1. 


Tire di-sireil starting dale is Sepirmbur l. 1984. 
Tlie riming date lor annllcjiioiiv Is Mann I. 1984. 
Hit- applicalion slmultt include a mniplutf turncu- 
luni vitae, wiili piihlhathni li« and teprinu nr wwl 
iuipuiiHin diiMi auuiis. anrt a slaleineni nl nwordt 
anil tc.uhing imeiests. The applicant dtould ar- 
range lor lour Utters ol ufetvntv ru he inn uireir- 
ly to ihe Sejnh Gunimitlce Apply lu: tkiKiliysits 
Sc.mh Ciiinnuiiec'. At tent it 're *■ <lii.li Uliv. Dc-iiail- 
ii, rut of Gtuliicnejl Scieiues. l/tiiveiiiiv ul tailotaan. 
Campus Box 230. IlivuMet. f.O 8U31rt. 

The I'ni, ei mix ..f t., .Inr ad. in an equal uppoitu' 
ni i v .'a il> r in j rive action Swumi 5iM employer. 
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Announce 
it in Eos 

♦ Positions Available 

♦ Special Meetings 

♦ Services 

♦ Student Opportunities 

♦ Supplies 

Hl jiI evrry week liy 16,000 AliU 
mmilxr-. wnrMiviik', Fns ituv l.s 
yriiir jiUrrti'ing m*cih. 

lor advi'iiisiiiji ralrs .mil mpy 

iliMilliiU'i, t all: Knl.ii, j- 

I illlc, Kno 4141 , 48 s. 


(Mti|ihT«ii 4 l Hunl lltnjinli isl/Arnaiautiral Rf 

lu i u'" m 'I 1 ? In*. A 

‘ h • wi,,,i. I( Viua, 

li . .Ii.-r-i^% I.| . III,,. 1. Ill, |, 4 . 

Vi.......! 111 1 ••mi r f,„.| ii,,,.,,,,,, , , hl . 

• 1 ..Ini . I’l'l-.r ir.- ..ill III,, niiin.r I .,i, ,1 1 X |„|„„ 

i'-.n! ’mV"" M-.l. Ii-n ..I 

",""" ;»;l M«i|tt.iui*. „„i .v, 

I'" 1 " tni.'ii.l Nuih.ii. .,1 

I*. hi m 

' l,, ‘ M— U.n:j«.f I III l.„l. „, I i.nuju.,1 

- IV III [... I I,.. . .111.1 >.'(>!, I. HI.,,.- villi 

«l«n.|..r 1. Hill.. ill, •III}.!, ,1 . ..ii I,*!, 

V. !" 7', ‘i"' iV.VT," 1 "' 11 H""" 1 ' \.i.ii if. . 
,v'Vi l iVV l 1 ,J, | '• ■ ■ t in 

Pohferhnic la , ind 
n V” 1 * 1 1,11 •'•I'Jini.f r., ..i,,.|,.ii 

..Ml. Ml ’nj.l.-,. HilKn-Th 1* . Ii I 

\ V\"l 1 ■** *«■ ■>" .1 

'll' ,| | 1 llj.ljll | 11.11 1^ nil ,11 ij\ nisi (I 


A|jjilr..im> mini 1 In in him ran- ,1 lining rcst'.irih 
worn I j piclcrctiic will lie given in ihnw wiili mpe- 
nciire in ilk' llicinoiit.il ,111,1 11W1valinn.1l aspem nr 
rclliilinii ,< humility, Fiiculiy mcmlH-rs .lie ex pet I - 
rd 1.1 Ic.irli .11 IjhiIi (lit- undcri’rdiliidlc and r rail mile 
Wik sii|H-rii«' M.S. .iiul Hi. I), ihews, and cimdiiil 
an jf liic n-u-an Ii iimgr.iiii. 

A|>|,ri..nili sin mli 1 wnil a resume and ihc 1 Mines 
and .iddrr 'sc „| ihici- re I circs m: 

J.A. Si mkc 

Ik'iMilniriii nf (;ciil'i H ii.il St imm 
Virgiui.i 1'cili 
l*l.n Isliiiru. VA JHflfi l 

Ihi- u(i|Kiiiiimcui will In - gin Sc|inmKcr I'lRI and 
tandid.ilri .ire imuiIiiI mli.ive mni|ili (cd rciiuirc- 
IIICIIW Tor I lie I’li.ll. Iiv ih.it lime, flic njmlic.ninn 
deadline is Mari h 15. IJW-i. 

Virginia 'I nil is an cijn.il ii]i]Hinimiiy/,illiriiiniivc 
arimn fiii[iln,cr. 

Atmospheric Sclenilii/Radlophysicisl— M.I.T. A 

Kicniisi is rci|iiircil nijnin die sialF ol'ihf May nark 
Oliwrv.iiiirv, rn|ierai«l hv M.l.T. un lichalf of ihc 
Nnrincast Radiii Obscrv.ilory Corjyir.il ion 1 in run- 
«,* pmgraiii nf ei iKTimc iil.il inveiligaiiim imo 
ihc ilvn Jinn s nf dir inip>is|ihrrr and Mmlosjilnre. 

I lie hi, ik will lie carried mu .11 die mljaifiu Mill- 
slniir 2 fill l.u iliiy ming a lftll fi. dianuier iiecrablc 
radar wiinh ran secure returns hum dear air lur- 
liiilnirc. I lie suruTifnl rand id ate will |y exjiecied 
to luie a I'li.l). drum: uliiaincd fnr iesi-,ircli ion- 
dm ml in a relalcd liclcl. and a Hcnionsi rated ability 
to carry mil ail rspctiincnial pn>grani vuiailiiig data 
■ni|iii«iri<ni. .mail su and rhc-urcTical inter prcia lion. 
Sfsci.il yi.acs exnericiue using liigli uuwcr radar fnr 
rc-u-airli ..r (inidiiMing mlicr cxperinicni.il ins csii- 
gaiiiins lnl>> .imiiiiplicrii «ls nainirs would lx- iMriir- 
iilad, saliij hie. I anna, 1 III. j.V. kvans. Dircior. 
Mj>n.n lc (Imcn.iliirr. U'esilurd. Mass., will, re- 
MiillH .11 id re I fifin’,',. 

MIT is an l,|ii.i| ( IpiBiriuimy/Aniriii.uisf Ac- 

Fni|.l,is<-i. ’ 


SII'IIKN r Ol'PORTUNiriKS 



(iratluaie Rrieirch A»lsianliliips In ncophysiei/ 
Mkhlnn Technological Unlicrslly. l'.ilV,im.. K n C - 

ini" • Kecr.iii Ii in deter] ilu- imif n| tiiniHT 

■nmi i.i]M.iii , hi in the h.riagr l.ike l .iv.c Serin tis- 

EWTtiW* have an i„- 

tcicM and 1 mi kumnnil m |H-(rnlrigi. 

Scthini logs --Mil 1 1 mi nu i, i (> s„„| v ; ,| IIJ)Jf 
«cgi‘iiieiii« a,| i|,r Kihmuss foil. lntccesi K ,n g"!° 
prissns null I mi kgiound 111 gen log,. 

II, *1 Ii -is, nr. unships: M s. Tc-seC $5.2. r iii'.icadeinic 
sea, plus Inn 11 111. saii.ihtf iiiiiIiiict Mijieiid. 

nil r 1 1 1 ,r i 1 *-"*!* JI-* Kr,mlli ' i*(.'pAi imnx 

, .r d, ,“J. ,, i" l "iJ | c.«] f- 1 1« Hireling. Miehiu.m 

WSiffll 1 11,1 1 hmglil.in, Ml ■itHlST. 

Mitliig.ni hsliii.iliign.il I'niiftsiii is tiitMl „n- 

empillin i'*,|n. 1 | op,..,, 1 

in Almusphcr- 

)c Sclrncec Georgia In, liiulc or Technology. * 

<■ a.^*^ 1,,r mi Islam ling mdisid- 
u.ds nekirig .111 \ S or l>h.I>. degree in K ,a«l„.,(c 

Hiciiri-s Fair nicccssliil jpph. 
c. mis. ill Cl |H.S|||,.||« null, lie- l'2-iniic rcseinh H 

* . 1 I- nmnihs. >k-|icmlmg on ihe de- 

gree Inmg s.iiighi ami die si uric in's mi.ililicaiion, 

1 ' 'l! -"i* "ii* will, Mipjorniij. 

VlWI h ' ,M ' “ ,,,, »han March |S. * 

liilcirsii-d siiuh ni, she, ul, | wuie 1.1 

I Jr. U>. light |>. Daiit 

N.Ii-n .1 nf (•rnphisiial Science's 

Georgia jinn, me o| Techm.|,jgy 
Atlanta, HA 31)333. 


Special Issue 
in JGR- B 

The journal of Ceofihysioit Research, fi. 
will publish a special issue in 1985 focusing 
on the results obtained using a variety of new 
seafloor mapping tools {e.g., SEA BEAM, 

SEA MARC 1 and II. GLORIA, GEOS-S and 
Scasat radar altimetry;. Liberal use of color 
and largc-furmat black and white figures are 
encouraged. Special reduced tales for color 
will apply. The submission deadline is Sep- 
tember I, 198*1; publication is planned Tor 
July or August 1985. 

Papers desciibing results obtained using 
these new mapping techniques in a variety of 
tectonic environments (e.g.. mid-ocean ridges, 


active margins, passive margins, seamounts) 
are solicited as well ns papers describing in- 
strumentation and data processing and inter- 
pretation techniques. For further information 
contact Get aid Schubert, Editor of |GR- fi 
or Robert Detrick. Associate Editor Tor 
this volume, at the addresses below. 

Gerald Shubcn, Editor 
Journal of Ceohhjsicaf Research 
Dept, of Earth & Space Sciences 
University of California 
Los Angeles. GA 9002-1 
2l3-825-4577or 824-5605 
Robert S. Detrick 

Graduate School of Oceanography 
Narraganseii Bay Campus 
University of Rhode Island 
Kingston, R1 02881 


* - 1;, K;«V 
.. •> f'X 1 





The Aurora in Science, History 
and the Arts (1.980) i; / v : ■ : 

by R. H. Eather • ■■ ; ' : ‘’A ;> 

the ° nly vi8lble manlfes,ation of the turbulent magnetic 

Med reseamh lnT.h me su ™ l i ndin 9 our P latl e‘. Esther’s concen- 
iraied research Into the auroral phenomenon has produced a wealth 

show^hah 6 '^ al p ubllshed here for the first time. Over 100 color plates 

fuseTv XS 8 h r rie ! y ,K f ,he aurora ’ This authoritative and pro- 
lusely illustrated book is fully referenced and Is the onlv schotorlv 

a^Sbie g e ift Ubi0Ot PUb " ShSd in ' hiS ° entury ’ A valuable textb00k 
"■■■IMa/esl/c Lights is] the definitive book on auroras..." -Equinox 


Illustrations, hardbound, 
color plates, 324 pp. 

$49 


c* 800-424 -2488 

f»9 46?.BW3 liacai DC arae « cuts Wd contiguous UGA] 

WWIK 0«Phy*taH Union 

?00O Florida *a.HW, Washington. DC 20008 
Wi»: Wen lam Union Tbfax 710-822-9300 


ORDERS UNDER $50 MUST BE PREPAID 
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1984 AGU 
Spring Meeting: 
Update 


lip i iv U iiiiiiui.ifili inn ml t>, 

Uw 1481 Spring Meeting «f the 

jwM in Lmtinnjil, Mjv U^IS.ai the :■ 

irTzt\rr tim ****** ^ . 

hdd at thl A roomi being 

52?/? P*n"R (furmetly SioufTcr^l ' 


»!«■ Corresponding smihms will l, e sent 

lion sing and registration fnrnis. In addi- 

General Regulations 

erui'm Srill maV IW reitCltd ' vi,h,,,,l consirl- 
erari»n i.l their n, n ic„i it ihev are nui re- 

cr'lnrinjt ,h v C , ^ 1,01 lUe P^p- 

J * J, -. Abs,r,tt,s mj v Ik rejected if 

«{»e> umrarn n.i.tcri.,1 ( . llliic l t . , lie 

I' id* nnhlhh' T if ,hl> uieriul a [. 

, P" b l |<h «l nr preset, red elsewhere. 

Only one conlnbuied paper by ihc same 
fi«l . u U, or will be consldcred^for 6 pres«,ia. 


,l,a > Sl| kmii : ,n ah- 



• I heie is ,i pulilhdijn,, , hnige „| «.i|| ,« i n 

I ■ r S c JS**« II HU' In, I t ,i„|, Mr , situ kill 

$V. , In. 1-M U “kliiMinal 

I j 14 ' 'Mimui is m, i prepaid will be iu- 

™2J:r,h' ,l,e " ,cc,i,,g pa > n,cni ' win i w 

"Oepieti dl l lie iiiccliug. 

MrjcCiV I -’! 1 a ? ll " w J” , K e r,xci l A “fall ab- 

i **’■ N,l *dicJliun o accepimtce nnd « r Hmi 

■S .ocJrre- 

apuitdmg diiihurs in Ue March. 

Ab$tracts 


[jj al ^ l il « , Kl J (be iihmS infoSu-*’ and pS ^’m^gnet 


nh ^ c ine « in g Program will be prepared by 
phoiographmg die absnacls exactly as lliey > 

n Z<T7 ] \ V * * hc n,udel absl ra« lo pre- 
pare the final version. Submission ofan ab- 

sirau fnr an AC.U meeting is presumed lo 

dure ,h h K penimsion for AGU id repro- 

?h e d™ Slracl ,"' a " or and in 

he programs anil repons relating to the 

meeting. Ii is also presumed lo permit die 

5 r "V° P>,n f of 1 , . 1,OSe abslracl5 - Although Eos 

ouc s S 8 , 1Ie r J ° Urna1, ai,lbors are noi re- 
qiiesicrl m transfer cupyrighl. Copyright, 

thor™ 1 CXISIS ‘ WBI be resei ved b y the au- 

Submittal Information 

blSST^" ? ll l e i,Cms in ,llc submittal 

mack mi die sample iilHiract. 

1. Title of meeting. 

2. Identiiicaiinn (only members may sub- 

*>* ,e ,be idPiiuficatii.il number or one mem 
her umlmr (in number i, the line consS 
,,r 1 ‘ ,u « r » pdkiwed by the six digits: sec 

ma . ,,m R ,allel Eos or journals), or 

if no ^ author is an AGU member, type die ID 
riuiuliertil the memlicr sponsor (sponsor’s 

3- — “ S I* ap,,ear on lhe nbs ‘ racl die 

isuif 1 ,eaU ! ,r i rr tfc ’ n >- U "° *D nuinbcr 

M?niem » m? 1 ,,P npplkalbn «* n d dues 

p.Jjniim must accompany the abstraa. Call 

AGU immediately at 202-4G2-G90S ir you 
need nil application. 7 

addr™^l3 M ? n ‘ 11 " 11 ad !! r “ s: G ™ “mplM 

^"KS£°" ldb '^' ! ^ 

4- Section (or theme) to which abstran i, 
4idiS' U A d f \, l5e lh{ ! r °! ,Qwin 8 letter abbrevia- 
ivW'fwr!^“ ph " lc&i ^ nccis); ' G (Geode- 
anH pI! (Ccod ^ n . m, ‘; s ); GP (Geomagnetism : 
and Pnleomagnetism); H (Hydrplog?);. G ■ 


V, as appropriate, noting mineral physics as 
special session). 3 

5. Type title nr special session (iT any) to 
which submittal is made. 

i ■ 1 1 nd i5 a,e y°‘ ,r preference for a iianicu- 
. r « nd ° r presentation by one of the follow- 
ing letters: O, oral; P, poster; T. title. The 
chairman may assign you to one of these 
types of presentation in order to fit his pro- 
gram plan. 1 

, 7 ' Pe, L ^" 1 material previously present- 
ed or published, and where. 

8 . Billing information. 

(a) Complete billing address if oilier than 
h fM°', r r Sp0n ? ing address (item S above). 

* l 1 purchase order is to be issued, indi- 
cate number upon submittal of abstraa. ln- 

Km' Ur " e r AGU 

c em bilhng inrormation will be assessed an 
■additional charge of $ ] 0 . 

(f) If a student member is the first au- 
,’ 0 , V he s , t l ude l nI publication rate is appiica- 
rji Ty Pr e SUld P nt rale applicable.” 

W I r prepaid, enter amount enclosed. 

etD n. rA Ca ' l Ui ^r h - eV paper is C (contribut- 
ed) oi I (invited). If invited, list name of in- 

Poster Sessions 

be A sarVr Urn,,J ' lQCnled IDeetin g room will 
ence rZ/ aV P i? Plantations. Experi- 

emffir? ' r Gl i mee “ ngs and rro,n QtJ «r aci- 

ent lie socrenes | ias shown that a poster pre- 

aenmiio n l while more demand ingof ihe P au- 

comnSh P1 ° V d ? " Sl,perb opportunity Tor 
comprehenstve discussions of researd/re- ' 

lions on n sn, 8 lfi U0 " 8 ^ or 8 anizin I P“ter ses- 

orrr d ^ 0pi "’ artd rootnbuted pa- 1 

s P ch«b^ eSe BubjKta wlU automatically £e 




tha P lT^H^ l F w^ fer are reminded 
linn re R u ‘res careful preMra- 

p aetail and apt hors must be prepared to • 
discws Oje cpfitems- bF their h S Ll P . • 
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Program Committee 

Meeting Chairman and Union ( U) H. Flank 

Eden, NSP 

Atmospheric Sciences (A) Ronald Lavoie. 

NOAA 

Geodesy (G) Demos Chiisiodoulidis. NASA/ 
GSFC 

Grodvaantic* (GD) Louis S. Walters, NASA 
H*|. 

Geomagnetism and Pnleomagnetism (GP) Pa- 
trick Taylor, NAS;VGSFC, 

Hydrology IW John R. Ritter, USGS, Harris- 
burg, Pa- 

Ocean Sciences (0) Robert L. Mnlinari, 
AOML/NOAA 

Planetology (P) Carle M. Pieters, Blown 
Univeisily 

Seismology (S) Emile Okal, Vale University 
SPR: Aeronomy ( SA ) Raymond G. Roblc, 
NCAR 

SPR: Cosmic Rays and Solar and Interplane- 
tary Physics (SCISS) Miriam A. Foinian, 
SUNY, Stony Brook (SC); Bruce T. Tsurii- 
tani.Jet Propulsion Labcnnlory (S5) 

SPR: Magnetospheric Physics (SMI Micliael 
Schulz, Aerospace Cut p. 

Tectonophysics (T) Mark Parnicutier. Brown 
University 

Volcanology, Geochemistry, and Petrology 
(V) Peter W. Lipmau. USGS, Denver 

Special Sessions 

New special sessions arc indicated by an as- 
terisk. 

Atmospheric Sciences 

Acid Precipitation 

Meteorology and Atmospheric Uiemisity of 
the Polar Regions 

Geodesy 

•Trends in Geodesy 

•Development and Applii.ation nf Gloli.il and 
Regional Geodetic Datums 
•Interdisciplinary Research in Geodesy and 
Tectonophysics 

•Excitations of the Earth’s Rul.iiinnlql 

Geomagnetism anti frilrumagnelism 

Rock Magnetism 

Geomagnetic Methods Applied In Ecownik 
Resources 

Magnetic Anomaly Studies and the Sum Hire 
of the Sea Floor 

Magnetic Polarity Stratigraphy and Time 
Scales 

Irregularities in the Secular Variations and 
nendvnamic lmplicminm (Gl 

Hydrology 

Symposium on Miscible and lunniscible 
Transport in Groundwater 
Symposium on Field Methods for Supporting 
Groundwater Chemical Transport Models 
Measurement of Groundwater T ranspori Pa- 
rameters 

•Hillslupe Hydrology 

•Geochemist ry/Wttie r Quality of Catclimenis 
(Cosponsored l>y V) 

•Sediment Storage in Rivera and list italics 

Ocean Sciences 

El Nifto: Biology and Chemistry 
El Nifto; Physical Characteristics 
Gulf Stream Dynamics 
Ocean Technology 

Response of the Upper Ocean to Very Strong 
Winds 


Inland Seas 

Oceanography «r Straits and Sills 
Oceanic Sources of Atmospheric Trace liases 
Oceans Monitoring 

Oceanographic Applications of EM Fields 
•Pelagic Scdcmeniaiion: Geology and Ge.»- 
chciiiisu-y 
•Gulf nf Maine 

•South Atlantic Oceanography 
•Ocean Drilling: Past and Future 
•TdcLnuncciious (Cosponsored by A) 

Planetology 

Lower Crustal Processes 

SPR: Aeronomy 

•Modeling lnuospherir Processes ( Poster Ses- 
sion) 

•Upper Aimosplieric Waves and Instabilities 
•Middle Atmosphere Transport Processes 

SPR: Cosmic Rays and Solar and 
Interplanetary Physics 

New Techniques and Applications of Geo- 
magnetic EITecis in Cosmic Rays Studies 
•New Obseivations and Theories in Sulai 
Flare Particle Acceleration 
•Displays of Energetic Solar Phenomena 
(Poster Session) 

•Recent Advances nnd Future Directions of 
Solar Obsei various 

•Solar Physics and Plans fm Fiutnc Solar Ob- 
servations (Poster Session) 

SPR: Magnelosplteiic Physics 

Aurora and Siibsionus (Poster Session) 
Geomagnetic Pulsations 
Ionosphere and Plasinasplieic 

Geomagnetic Tail ami lhumduiy I jut (Post- 
er Session) 

Magiicmspheiic Currents and Elect tic Fields 
(Poster Session) 

Numerical -Simulation of Space Plasmas (Post- 
er SessiuiU 

Waves. Instabilities, and I iirhiilemc in S|U<e 
Plasmas (I’nsier Session) 


Tec fain physics 

•Large Scale ( Vmtiiiviil.il Fxtvuwni 
•Dcvclnpini'iil in High Prcssnre/High 1'ein- 
|icraiure Research: A Tribute IhJuIiii C. 
lainicsnii 

•Role nf Point Delects in the Mamie and 
Lower ITiist 

•Duaile SliCiii Zones: Meihanisius ;nnl Proc- 
ess 

•Obscrviitional Constraints mi Mamie Cam- 
veciion (Cns|ioiisoied by S) 

Other Themes 

Geodynamics 

Primarily designed as the annual review of 
die research activities of die NASA Geody- 
[taniics Program, the geodynantics sessions 
will also incorporate appropriate contributed 
papers or a nmllidiscipliiiary nature in areas 
such as s[>ace-rclaied aspects or geodesy, plate 
tectonics and polar motion, tectonics, body 
physics, and geupotential fields. All sessions 
in geodynamics will be sponsored by the Ge- 
odesy and/or Tectonophysics sections. 


Mineral Physics 


If one of the following fields is covered in 
the broadest sense, regardless of the seaion 


For actual size, see Eos, November 15, 1983, p. 937. 


Sample Abstract 

11.8 cm 

TaohnlouB for the Preparation of Abatraata 

F. R. S. T. AUTHOR (Sohool or Oceanography, 

Hydro University, Watertown, Haas. 02172) 
a, C. H, p. AUTHOR (USGS, Woods Kola, Kaaa. 02543) 
(Sponaor: I. C. Alvin) 

Pollov this example in typing the abe treat. The 
printing plates will be prepared by photographing 
the abstraate exaotly aa they ere reoeived, a^oapt 
that abatraata exoaeding the maximum length (IB on) 
or width (11. 8 am) will be out to oonrorm. 

Uae a good typewriter with a ribbon in. good 
condition. A oarbon ribbon givea the beat results. 
Please use type of about this also. Use 12 pLtoh. 
There will be a reduction or 50f for the printed 
abatraot volume. « 

Follow these guidelines! Q 

( 1 ) Type title In capital and lower oaae letters w 
■ except where all aapitala are standard. 

Underscore entire title. 

(2) Leave one line blank after title. 

(3) Type names of authors in all oapltal 
letters , with affiliation and addraea pi ' 
oapltal and lower ossa lettera . Do not 
blank lines between suthora. 

(1) Underaoora the name of author who will 
present, paper . 

(5) If no author la a member Of a ooaponaor , . 
society, -type sponsor's name in qapital 
and Lower case letters . 

. (6) Leave one blank line after author bloak.'! 1 

(7) Neatly drawn . In symbols or Greek lettera are 
Boc.ip table: Qaa India ink.' 

(8) Use SI units, . ; 

NOTE. Thoe are no iwtsl feint! diMriLuitd frr rpnfl ibHUC* fa* P»» ll ?*- - 
lhh f «m In nwinproduribte inL FI raw l«w t> leaw t aa bn«Vf “P . 

papw tnd atninr, Uile. Tj pc abtuvt oi tluic n '* b n W °* P?P W ' 


Submittal Information 

(Ha l^linilloil 
I, Spring Kaallnl 

I, kUTHSHSK 
or 

uvioiutl llponiorl 

}, (a), Cof».ip««Slne adifiMi 

a.c.a.e. Mthn 

M >» 

UK* 

UetxU loll, SA MMJ 

|bl, rwahK 

aiVH*-l»4 

4 , a (oeun talaaeail 

s, SpMlal «»i!l«n> 

uni* 

f« noaal 

«. F ivaatail. 

J, HI at limiat imliM 
*. lai. ararolmi^ 

unoU'l W' 

IMlarlwii K* ,,n * 

lb|. »- 0 . 

(at. Mine nU •»«•*»■ 

,dl ’ 

SJoieln, «. — aUHSU 

tac Almnat ratal. 

|. C [Centrlbatadl 

AbTWt fVadW FebruiiT.tt |W 

Mall bri^Uiil lwo ‘“P*** h,t 


> Chapman Conference 

01 t Collisionless Shock Waves 
in the Heliosphere 

February 20-24, 1984 
Silverado Country Club and Resort 
Napa Valley, California 

Convenor: R. G. Stone 

Invited reviews and contributed papers in the following general areas; Overview 
of Ihe collision less shock, macroscopic aspects of shocks, microscopic aspects of 
shocks and particle acceleration. Typical subjects to be covered include: 


Why and where shocks form in 
the heliosphere? 

Shock dynamics and evolution. 
Shocks associated with solar 
activity, planetary bow shocks, 
corolation shocks, and shock- 
shock interactions. 


Stibcritical, supercritical, quasi- 
parallel, and quasi- perpendicular 
shocks. 

Dissipation mechanisms. 

The foreshock. 

Particle acceleration mechanisms. 


Publication: A proposal for the publication of the invited papers as a monograph is under 
consideration by the AGU Monograph Board. It has also been rccuninn 'ruled that the 
contributed papers be published as a separate monograph or be submitted lo JGR -Space 
Physics through Ihe normal AGU peer review process. 

Contact: AGU Meetings, 2000 Florida Avenue, N.W., Washington, DC 20009 
lull free: (800) *12-1-2*188 D.C area 462-6903 


lu which yum |m]kt i« Miliniiilnl. |>li.\oc .itlil 
<>n ymr ■iliMi.n I. mnlcr iiiiiuIkm a ul ilu- sub- 
iiLiiiul in I in mat ii mi, iIk- phiase *Tut 3-tini-i.il 
I'llvsks Scssirni," :nul iiih- ul the lolknving 
lic'lds: (ll [ilivsii.il meiisiiiiTiicnls mi 1111111 - 1 '- 


;i|s. (2) i.ilciriiiii'li \ . (;ri liigh-|n i nsuic in iiii-i - 
alugv . (-1 ) iLi'Iit 1 til lit tii ir si 1 11 tics. Ch 1ni11c1.il 
ami si, lids equal ii ms <>l stale. M>> < pi.11 inn 11 
nieth.iniis *■! soluls. iTi spi ■ n.il nuiiei.ilngv. 
t«r (N) clcii 1 it a I iiKMsiiKTiii'nis mi iimu-i.ils 



Separates 

To Order: The 1 inter nuiuhei can be 
lounil at ihc end nl earli ahsti.iLl: use ail 
digits when cu-ilering. Onlv p.ipcis vuili 
order numbers ate a 1 . 1 il. 1 hle frinii AGL'. 
Corf; S3. 59 for die lusi article and 51.0(1 
lor each additional article in the same or- 
der. Paiinenl inusi accompany order. De- 
posit accounts available. 

Send your outer to: 

American Geophysical Union 
2000 Florida Avenue. N.W. 
Washington, D.C. 20009 


Exploration Geophysics 

0110 Hi |mci£ tad llactilcal wibada 

zmcT or vsx cuimos « bciface electucal iimn 
j. itoct lalliiit IBaparEMBl of Hijra tc* a Ciovtijrilc* 
Ldaratocj, Dalmlicy o( Taranto, Toronto , {tor., CboKi 
M il IAIJ a. T. Hail 

Svrfccc tlactric* l ■vrv*r* ara belli uard a* 
altamatlva all •aploraiiOB tool* in both 4a*alnpad and 
fraallar tun. Va beta acaataad tba ratlacivl ty-IF 
raarou* oi liaal all wall tea log*, lAlth ara HMOa io 
deralopad ail (laid*. Tva niiarrleal aalall vara 
caaat'rMtadl a aelntLaa af Laplaea'i aqaaiioa in eba 
ipiital wavanabar daaaLa, **4 aa laca|cal aquation 
aeaTOaah uiloi tba Calarfcla vai|»iad raaldnat taelml^oa, 
vSich ilaalaia hallow, InZialta-lantlb crliadera and 
iBdnlta-laBtlh cjlindriaal ahtlla, raayacl I aa 1 y , 

ubaddad in a aolfroo hair-ipac*. ladatad-palatiiatloB 

• Kacca can ba ataaulaaad ia lka» vodala hy lallOlbl a 
graalai, f rac«*aty-d*p#B4.*«t aailaca loptdaaca an (ha 
oiitar aurfaca at (ba oyllndir. li|olMcaat aaaaalle* ara 
((■(rated by rlfai havlai ftraUatl] raillait* 
dltwilota aa* cndutlilillai, Imunaal |iraaatira 
iMtmiai iba caifoeaa ara iba looitivdiaal ceaductanra, 
laailh and radial of tha pi pa , and III* nuok« *1 plpa* 
,.J tbalr dlaliAcaa (roa tba lalia] lina. (tapilMaai «l 

rtald dall vlth aodal raairlta lallalll that a 
aiiairieaat [ill at tha obamtd lalfoa" alj M to 

m it < aetata. Kaaasar, tan caalllcltad aaJali iaolodtat 
atari rlcal nMtctlana at tba ia{(a«a a«d tit lb layarlaj 
ara ripirai baton aenrati nodlUa* af aaa r tttaiacioai 
will ba paailbla. 

CGOrtTIICa, M.. 41, H. > 


oalaorkii tba ear 
■ Beat amralMli. 

|i,-n..i r 1^1 yl . 

Viiei kvt .,r. ft i, 


>r ltrcl-aaiu- ■■Jala Ii llrlr iluJ, 
ll'hauril nrirork*. Jralrafa Slilni. 


Hydrology 


Jill Nladallbaaaii trlntil luaoi|lal«|tl 
(11HBL NElTDKSi A WOMWlJMlUJ. FUIIXOIVI 
A, p. Abrabaai (Dtpartatal or •«»|iipbr. *'««« 

ttolwtllr *t *»* Tori at Bafrala, SaKtlo, Ha* Tar*. 

^n^'atidi af ahaaaal aalaarla ka» baaa daalaatad 
■taea 1118 bf Iba eaadso aadal. Ilra.li, tataal work 
lu iton (I) that altlaajl tha lepaalailtil frapaHIda 

■ at aaalt a'llaofll alntela oldal atu, 

alaaal* tba lion of l*r*« ■■»*» ••*\*rt» 

aahlbll aritaaai la da* tl I laai f roa Lapalo|leil 
rtsdaaaaaii aad til. Iba t lb* l»polo*lda.l lid laaelh 
p«e,*rt lai *> ahaaaal iiinrh aca aaairaUad to. a 
Ian* diina li ib« apatlil ntalraaaaia at nbhaaUi 
aad 'tba said far than aabbttlai t» tit la|alh*r la 
tpaia. hj- tha ala*. ilaatilU aad ■(■ratio* rata or 
villa* band*, aad'bj- tba laailh aid ataapavai af valla* 
■ Ida*. Tba avalailed of ahaaaal aalvarfct ha* h*aa 
lavMtliattd b* a vartalF af aathoda, tailadlae tha 

- davale* oaal of ■oasaplaal aad aloalatloa atdala. tha 
■as | tar la* at ipatl-lrila badlfad aad aiparlaaatal 
dtiiaiia bnlaij »ad iba tvbitUaitaa af ifiaa for 
lioa, Tha ■DrrkatoiF at adit ahaanal aalaort* La 
■atitlr labailtad tt«a tha fast ar alroa|lr iadBaaaad 
ba labor 1 1 ad feral, laaaaooh ar tbara la ae vajr of 
avarr laeviai <ha orl|la ar aooplai blalery of aasfa 


Uil «i fe.jb .-ar. P.I.. Fap.-r WWV. 

IIS'! forvaral (Sin.histK r-lf fatiac I al E'|uil.'n) 
KOSMCAI. ISrr-.MTluS r.f Sls-aH19TtC SUT7.FX vllAl 
mriau 11 caichmxj.t sufitw. 
r.E. ISmr a' C 1 vl 1 Inylraii rlr t. lnt.*catf» of V-il«r 
Uilirloa, I'onrla, ij-ii-l,. :.iL JCL> 

n.B p.i;ui jlaaiira a; ( re r r I )■* Inuintlcn pio.adura 
f»r larLvLns aMmlcna to Sic.h.ntU C'i tfurar.i I il 
Equarlaaa (Sra'a). Such SK'v hi. a btun aujca.IM oa 
ulela for tha (.anarutlcn at KHhnUi uraullni Inn 
catchssnra. rh» IL'E'a huva tarn du-'irlofad St a<;-jnJtng 
the liaeh Cascade lo InrluJe stochsstlc Icpula of 
rainfall and calch-ant abutociKne. H.a n^arlcal 
■ncagraclon at tta SDE'a pro-.-Ua a.s=pla funcllcni that 
can be conaldarad as raprascfiMtlon* of arroinfl.-vj. 

Aa leporcant result la thjt thi Integracl'rn preoadura 
■TaulJ be careful Iv chasm lo agraa alih the definition 
ef tha SHE u On tr4 St! or a Simonovich SI’S. 
(Sccohastlc Pirferant Lai Equation. ItJ aguaden, 
Stcacono'.'tch Eguatloa, Huh taaridai. 

Ifatar Baaour. hi., Fapar W1JH 


Scholarship Assistance 
for Minority Students in Earth, 
Space, and Marine Science 
1984 — 1985 

The American Geophysical Union is 
once again pleased to participate in lhe 
American Geological Institute's Minority 
Scholarship Assistance Program. Ap- 
proximately 70 awards rftHixJSSO — 
$1500 are expected to tje awaVded (or 
this term. & 

>!;i r 7*-* y 

Eligible candldjMbs «jce: 

• Graduate or una^rgrtpuate students 
wilh good academic records; 

• Enrolled in;'fo&pplylng to, an accred- 
ited InsUliiBoti js^ludy earth, space, 
or marine 

• Black, ^l^^nieiicari, or Hispanic 
student wnp are U.S. citizens 

For^fyer^r your sfuc/ent, call or 
write 

Members Programs • American Geo- 
physlcd Union * 2000 Florida Ave., 

N W. • Washington. D.C. 20009 • (202) 
462-6903 

For oppflcaHons, caff or lorile: 

Don Diego Gonzalez” Sandia Laboro*- 
tories • P.O. Box 5800 • Organic Hon 
4731 ■ Albuquerque. NM 871 15 (505) 
844-8849 

Application Deadline, February 1, 

1984 







